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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

this invention R22 and coolant packing method of mixed 
coolant where become R502 or R12 substitution or is 
something which offers equipment whichis filled. 

[Means to Solve the Problems ] 

When (a ), mixed coolant which consists of (b ) and (c ) (c ) 
with method which is filled in coolant container , 
nonazeotropic mixed coolant which includes combustible 
hydrocarbon coolant isformed combustible caibonizing 
hydrogen fluoride coolant (a ) with, description above (a ) 
with without mixed coolant of incombustibility hydrocarbon 
coolant (b ) which forms azeotropic boiling or azeotrope-like 
mixture and mixing the incombustibility carbonizing 
hydrogen fluoride coolant (c ) other than aforementioned (a ) 
beforehand, be able tocontrol composition change of mixed 
coolant , Being simple in various application , it can substitute 
safely. 
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Claims 

[4#ltSI*©tEffl] [Claim (s)] 

[SS*« 1] [Claim 1 ] 
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fluorinated hydrocaibon coolant (a ) with, aforementioned 
fluorinated hydrocaibon coolant (a ) with azeotropic boiling 
or the azeo trope-like mixture is formed without mixed 
coolant , which mixes combustible hydrocarbon coolant (b ) 
beforehandor mixing incombustibility fluorinated 
hydrocaibon coolant (c ) other than all description fluorinated 
hydrocarbon coolant (a )beforehand, fluorinated hydrocaibon 
coolant (a ), combustible hydrocaibon coolant (b ) and mixed 
coolant which consists of incombustibility fluorinated 
hydrocarbon coolant (c ) mixed coolant packing method . 
which designates that it is filled in coolant container as feature 

[Claim 2] 

coolant container being refrigeration cycle equipment , 
fluorinated hydrocaibon coolant (a ), combustible 
hydrocaibon coolant (b ), and mixed coolant which consists of 
incombustibility fluorinated hydrocarbon coolant (c ) mixed 
coolant packing method . which is stated in Claim 1 which 
designates that it is filled as feature 

[Claim 3 ] 

fluorinated hydrocarbon coolant (a ) with combustible 
hydrocarbon coolant (b ) with mixed coolant being low 
boiling point coolant , theHajime mixed coolant packing 
method . which is stated in Claim 1 or 2 which designates that 
the incombustibility fluorinated hydrocarbon coolant (c ) is 
high boiling point coolant as feature 

[Claim 4] 

fluorinated hydrocarbon coolant (a ) with combustible 
hydrocaibon coolant (b ) with mixed coolant being high 
boiling point coolant , theHajime mixed coolant packing 
method . which is stated in Claim 1 or 2 which designates that 
the incombustibility fluorinated hydrocarbon coolant (c ) is 
low boiling point coolant as feature 

[Claim 5 ] 

In order where boiling point is low fluorinated hydrocaibon 
coolant (a ), incombustibility fluorinated hydrocarbon coolant 
(c ), theHajime mixed coolant packing method . which is 
stated in Claim 1 or 2 which designates that it isa mixed 
coolant which consists of combustible hydrocarbon coolant 
(b ) as feature 

[Claim 6 ] 

fluorinated hydrocarbon coolant (a ) as, difluoromethane 
(R32 ), pentafluoroethane (R125 ), 1, 1 and 1 -trifluoroethane 
(R143a ), 1,1, 1 and 2 -tetrafluoroethane (R134a ), 1 and 1 
-difluoroethane (R152a ), 1, 1, 2 and 2 -tetrafluoroethane 
(R134 ), 1,1, 1, 2 and 2 - [pentafuruoropuropan ] (R245cb ), 1, 
sodium 1,1,2,3,3,3-hexafluoro-n-propane sulfonate 3- 
[heputafuruoropuiopan ] (R227ea ), 1, 1, 1, 3, 3 and 3 
-hexafluoropropane side 3- [hekisafuruoropuropan ] 
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(R236fa ), perfluoro propane (R218 ), combustible 
hydrocaibon coolant (b ) as, propane (R290 ), cyclopropane 
(RC270 ), the isobutane (R600a ), butane (R600 ), 

incombustibility fluorinated hydrocarbon coolant other than 
aforementioned fluorinated hydrocaibon coolant (a ) (c ) as, 
pentafluoroethane (R125 ),1, 1, 1 and 2 -tetrafluoroethane 
(R134a ), 1, 1, 2 and 2 -tetrafluoroethane (R134 ), 1, sodium 
1,1,2,3,3,3-hexafluoro-n-propane sulfonate 3- 
[heputafuruoropuropan ] (R227ea ),1, 1, 1, 3, 3 and 3 
-hexafluoropropane side 3- [hekisafuruoropuropan ] 
(R236fa ), perfluoro propane (R2 18 ), empty mixed coolant 
packing method . which is stated in Claim 1 to 5 any which 
designates that it is selected asfeature 

[Claim 7] 

Fluoridation carbonizing fluoridation coolant (a ) 
difluoromethane (R32 ) or pentafluoroethane (R125 ) or 1, 
land 1 -trifluoroethane (R143a ) or 1, 1, 1 and 2 
-tetrafluoroethane (R134a ) or 1 and 1 -difluoroethane 
(R152a ), combustible hydrocaibon coolant (b ) isobutane 
(R600a ) or butane (R600 ), incombustibility fluorinated 
hydrocaibon coolant (c ) other than above-mentioned (a ) 
pentafluoroethane (R125 ) or 1, 1 and 1, 2 -tetrafluoroethane 
mixed coolant packing method . which is stated in Claim 6 
which designates thatit is a (R134a ) as feature 

[Claim 8 ] 

Fluoridation caibonizing fluoridation coolant (a ) as R32 and 
the combustible hydrocaibon coolant of 80 weight % or more 
(b ) as mixed coolant packing method . which is stated in 
Claim 7 whichdesignates that it is a mixed coolant which 
consists of R125 or R134a R600a of 20 weight % or less or 
mixed coolant , incombustibility fluorinated hydrocaibon 
coolant of R600 (c ) as as feature 

[Claim 9] 

Fluoridation carbonizing fluoridation coolant (a ) as R143a 
and the combustible hydrocaibon coolant of 90 weight % or 
more (b ) as mixed coolant packing method . which is stated 
in Claim 7 whichdesignates that it is a mixed coolant which 
consists of R125 or R134a mixed coolant , incombustibility 
fluorinated hydrocaibon coolant of R600a of 10 weight % or 
less (c ) as as feature 

[Claim 10] 

Fluoridation carbonizing fluoridation coolant (a ) as R134a 
and the combustible hydrocaibon coolant of 75 weight % or 
more (b ) as mixed coolant packing method . which is stated 
in Claim 7 whichdesignates that it is a mixed coolant which 
consists of R125 R600a of25 weight % or less or mixed 
coolant , incombustibility fluorinated hydrocarbon coolant of 
R600 (c ) as as feature 



Page 6 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002228307A 

[fi*Hii] 

mtmtmtftmvtLx 70 sm%m±ro ri 

52a t. W«ttfiMb*3ti)fr«(b)£L"C 30 g*% 

R600a £7ili R600 £a>;l£}frJflL 
14*MbSHb**JfrflE(c)fcLT R125 *fcf* R13 

#S 7 E»0>S£)fr«f . 



12] 

if *s i ii i^r*i^i=E«©a*)Mi* 

Specification 

[0001] 

*S60SI*, R22 ^ R502 R12 0ft#£& 

[0002] 

[fi£*0)&ffi] 

fit*, ttJJML >frK*» *"I73> 

LT7D>;t«(l*iT ROO£fcl* ROOOisB 
■T)ti*I<*i«>*>*fclii*>^&RSI**i 

[0003] 

cp-e^pni/7;u^-p>^>(CHCiF2, R22, $ 

£-40.8° C, Titt)ltl73>, ftgtt*, R50 

2(^ppv^;u^-p>^> R22 k$an'<z/$7j\, 

RH5 (Dftatffl^^Ji, $.6 -45.3° 
C, 7fttt)li*a«K ***** V70 0V7 
;U^-P^^>(CC12F2, R12, $£-29.8' C, 5FJ8 
tt)l4JfrR*» ^]-I73>l, waayjUTf 
P^>(CC13F,R1K 23.7° C, *«tt)l* 



[0004] 



2002-8-14 

[Claim 11] 

Fluoridation carbonizing fluoridation coolant (a ) as R152a 
and the combustible hydrocarbon coolant of 70 weight % or 
more (b ) as mixed coolant packing method . which is stated 
in Claim 7 whichdesignates that it is a mixed coolant which 
consists of R125 or Rl 34a R600a of 30 weight % or less or 
mixed coolant , incombustibility fluorinated hydrocarbon 
coolant of R600 (c ) as as feature 

[Claim 12 ] 

Making use of mixed coolant packing method which is stated 
in Claims 1 through 11 any mixed coolant the refrigeration 
cycle equipment . which designates that it is filled as feature 

Pescription of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention R22 and coolant packing method of mixed 
coolant where become R502 or R12 substitution or regards 
equipment which is filled. 

[0002] 

[Prior Art] 

Until recently, pipe connection doing compressor , according 
to need four-way valve , condenser , capillary tube and 
expansion valve or other constrictor , evaporator etc, 
refrigeration cycle configuration it does air conditioner , 
refrigerator , refrigerator , car air conditioner or other various 
refrigeration cycle equipment , coolant is filled in inside and 
itdoes cooling action refrigeration cycle inside by circulating. 

Regarding these refrigeration cycle equipment , freon coolant 
(Below Rxx or Rxxx you inscribe. ) with as methane or 
halogenated hydrocarbon coolant which was induced from 
ethane is usually used coolant which arecalled. 

[0003] 

As for [kurorojifuruorometan ] (CHC1F2, R22, boiling point 
-40.8* , incombustiTnlity ), as for R502 
( [kurorojifuruorometan ] R22 and azeotropic boiling mixed 
coolant , boiling point -45.3* , incombustibility of chloro 
pentafluoroethane Rl 15 ) such as air conditioner , 
refrigerator , as for dichlorodifluoromethane Tang (CC12F2, 
R12, boiling point -29.8* , incombustibility ) suchas 
refrigerator , refrigerator , as for trichlorofluoromethane Tang 
(CC13F, Rll, boiling point 23.7* , incombustibility ) such as 
refrigerator , car air conditioner widely it was used 
evenamong them as refrigerator or other coolant . 

[0004] 
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But, recently stratosphere ozone layer destruction will have 
become environmental problem of global scale with freon 
coolant , because there is a stratosphere ozone destroying 
ability , there is movement that alreadyregulation of amount 
used and amount of production will be decided with Montreal 
international protocol .furthermore will abolish use & 
production in future . 

In order to lose influence which is caused to stratosphere 
ozone layer , it ismade necessary condition , that chlorine is 
not included in molecular structure , fluorinated hydrocarbon 
coolant which does not include chlorine as is suited for this is 
proposed. 

[0005] 

difluoromethane (CH2F2, R32, boiling point -51.7* , weak 
combustible ), pentafluoroethane (CF3- CHF 2, R125, boiling 
point -48.1* , incombustibility ), 1, 1 and 1 -trifluoroethane 
(CF3- CH3, R143a, boiling point -47.2* , weak combustible ), 
1, 1, 1 and 2 -tetrafluoroethane (CF3- CH2F, R134a, boiling 
point -26.1* , incombustibility ), 1 and 1 -difluoroethane 
(CHF 2- CH3, R152a, boiling point -24.0* , weak 
combustible ), such as it is as example of fluorinated 
hydrocarbon coolant whichdoes not include chlorine . 

[0006] 

It can use R134a for most part here as replacement coolant of 
refrigerator , car air conditioner or other 
R12,R32/R125/R134a and R32/R125or other mixed coolant 
are proposed as replacement coolant of R125/R143a/R134a 
and the R125/R143aor other mixed coolant , air conditioner , 
refrigerator or other R22 as replacement coolant of 
refrigerator , refrigerator or other R502. 

[0007] 

[Problems to be Solved by the Invention ] 

But, lubricating oil to which as for mixed coolant which 
consists of theabove-menlioned fluorinated hydrocarbon 
coolant or fluorinated hydrocarbon coolant , mineral oil and 
alkylbenzene oil and the compatibility which are used as 
lubricating oil for conventional compressor are bad, from the 
compressor discharge in coolant and simultaneous from 
evaporator of the low temperature is a possibility feedback of 
stopping doing in compressor . 

Because of this when mixed coolant which consists of 
fluorinated hydrocarbon coolant or the fluorinated 
hydrocaroon coolant it uses, as coolant exchanging to ester oil 
and ether oil or other synthetic oil where lubricating oil for 
compressor compatibility is good it is thought asnecessity. 

[0008] 

Therefore, in air conditioner , refrigerator , refrigerator , car 
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air conditioner or other various existing refrigeration cycle 
equipment which uses coolant which has R22, R502, R12or 
other stratosphere ozone destroying ability , itbecomes 
difficult to use mixed coolant which consists of fluorinated 
hydrocarbon coolant or the fluorinated hydrocarbon coolant . 

[0009] 

In addition, as for air conditioner , refrigerator , refrigerator , 
car air conditioner or other various existing refrigeration cycle 
equipment which uses coolant which has the R22, R502, 
R12or other stratosphere ozone destroying ability , respective 
use temperature and cooling and freezing capacity not only a 
different , as for the high voltage switch and setting etc of 
vapor pressure of various safety device which areinstalled in 
setting and additional of capillary tube and expansion valve or 
other constrictor whichare a constituent of refrigeration cycle 
equipment , according to use state setting, Adjustment and 
modification of eveiy time become necessary at thetime of 
exchange with replacement coolant . 

[0010] 

It is something which actualizes equipment where 
replacement coolant which doesnot have influence to which 
this invention in order to exchange to the replacement coolant 
which does not have influence which is caused to stratosphere 
ozone layer in various existing refrigeration cycle equipment 
and coolant container which use coolant which has this 
stratosphere ozone destroying ability .being simple, offers 
safe method , causes to stratosphere ozone layer is filled. 

[0011] 

As for this invention, in order to guarantee oil return to 
compressor of the lubricating oil for conventional 
compressor , making use of property that, to be close to the 
mineral oil and alkylbenzene oil and chemistructural just to 
use hydrocaibon coolant which does nothave influence which 
is caused to stratosphere ozone layer of trace where the 
compatibility is good it is necessaiy, conversely deficiency of 
hydrocaibon coolant ofstrong combustible , It is something 
which is supplied by fact that weak combustible of large 
amount or fluorinated hydrocaibon coolant of 
incombustibility is mixed. 

[0012] 

In addition this invention, when weak combustible or 
fluorinated hydrocaibon coolant of incombustibility is mixed 
to hydrocaibon coolant of strong combustible , fluorinated 
hydrocaibon coolant where azeotropic is high (a ) with 
combustible hydrocaibon coolant (b ) with is something 
which uses mixed coolant . 

When fluorinated hydrocaibon coolant (a ) with combustible 
hydrocaibon coolant (b ) with mixed coolant is nonazeotropic 
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i*,»jaa*t»jaMA<*fc*f<fryT?fc<* 
a*«rttt36<**<*tt«*jS[3&«**fc«>-e 

[0013] 

Jfrfi(a)fcTO14ftfc**)fr«(b)£®a*)fr« 



[0014] 

**iwic<j:-6a^»«Ef4a?it^*ats^^a 
«t*a«» (c)®7*te*MbKit*x*Jt£ft 

ttftib*»jfriKb)4:©a*)fra*«i=*a-r 

[0015] 

2 ^ R502 ^ffl^fca^0^;$-y--r^;uSMic 

fclvCfc, mi* R22 *>R502 cfcytiS^tft 

(b)t(DSi^^«|E0^J(IMt.a«l* R22 
R502 J:UtX»A^«7«tt»ftA1b*» 



[0016] 

tfcMffltHfflCBJB R12 £ffll*fc 

12 cfcy *ffi»j£*ft*Bfcft1bzk* «i(a)H 
KttS<b*ilS^a(b)t(DS^»»0^«S* 

t,a«i* R12 «fcy4,aatjatft*^«tt»fc 
ttib7K**«Kc)®»tt««a> 2 aao>}fr«t« 



mixed coolant ,because boiling point and dew point 
temperature not only a different , low boiling component , 
high boiling point component to be easy to be concentrated in 
liquid phase in gas phase , mixture proportion of hydrocarbon 
coolant of trace to be large there is a deficiency which 
variation isdone, is. 

[0013] 

Furthermore this invention in order to select appropriate 
replacement coolant considered as thesetting, high voltage 
switch of respective use temperature and cooling and freezing 
capacity , capillary tube and expansion valve or other 
constrictor and setting etc of vapor pressure of various safety 
device , fluorinated hydrocarbon coolant where the azeotropic 
is high (a ) with combustible hydrocarbon coolant (b ) with 
furthermore mixing with the mixed coolant , is something 
which you adjust. 

[0014] 

mixed coolant which becomes this invention usually becomes 
nonazeotropic mixed coolant , but it issomething which it can 
be filled safely doing incombustibility fluorinated 
hydrocarbon coolant of (c ) the fluorinated hydrocarbon 
coolant where first, azeotropic is high (a ) with combustible 
hydrocarbon coolant (b ) with the mixed coolant by fact that it 
is filled afterwards, be able to control the composition change 
of mixed coolant , mixture proportion of hydrocarbon coolant 
of trace to be largewithout either variation . 

[0015] 

Now, regarding R22 of both for medium temperature and low 
temperature and various refrigeration cycle equipment which 
uses R502, usually fluorinated hydrocarbon coolant which 
becomes the low boiling point in comparison with R22 and 
R502 (a ) with combustible hydrocarbon coolant (b )with 
coolant container of mixed coolant and, of usually coolant 
container 2 kinds of the coolant container of incombustibility 
fluorinated hydrocarbon coolant (c ) which becomes high 
boiling point in comparison with the R22 and R502 is 
prepared, While weighing doing appropriately in ratio of 
option , it just isfilled, it is something which can exchange 
replacement coolant which does nothave influence which is 
caused to stratosphere ozone layer in various air conditioner , 
refrigerator , refrigerator or other application simply. 

[0016] 

In addition regarding various refrigeration cycle equipment 
which uses R12 of both for medium temperature and low 
temperature , usually fluorinated hydrocarbon coolant which 
becomes low boiling point incomparison with R12 (a ) with 
combustible hydrocarbon coolant (b ) with coolant container 
of the mixed coolant and, of usually coolant container 2 kinds 
of coolant container of incombustibility fluorinated 
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[0017] 

-So 

[0018] 



[0019] 

«tt*ft**^a(b)i**«>a*Lfca** 

fc*i;±IB»ft*<b***«(a)ttn©T 
l«(b)fcJ:i;^«!Btt»ftft<b**^«(c)^b«: 



[0020] 

fey, »<bftib**/^«(a), RiJBtefiHb** 
*«(b), fe<fctf^«tt»ft«<b***Jl(c)^ 



hydrocarbon coolant (c )which becomes high boiling point in 
comparison with R12 is prepared, While weighing doing 
appropriately in ratio of option , it just isfilled, it is something 
which can exchange replacement coolant which does nothave 
influence which is caused to stratosphere ozone layer in 
various refrigerator , car air conditioner or other application 
simply. 

[0017] 

Furthermore packing method nonazeotropic mixed coolant 
which contains hydrocarbon coolant of strong combustible 
regards method which is filled with this invention , 
whenexchanging or repair and leak to refrigeration cycle 
equipment with fullness or other field from service can it can 
utilize not only, can be utilized with thefullness or other field 
to coolant container with coolant maker . 

[0018] 

In case of fullness of nonazeotropic mixed coolant of 3 
component mixed coolant method which is filledindividually 
can think of each component , but as with individual fullness 
facility becomes number of components necessary and 
requires great installation cost notonly there being a problem 
where filling operation quite becomes troublesome,regarding 
nonazeotropic mixed coolant which contains hydrocarbon 
coolant of strong combustible , There is a possibility which 
displays combustible due to fact that the concentration of 
combustible coolant becomes high, but if you follow packing 
method with the this invention , while normally guaranteeing 
safety , it is something whichit can be filled with normally 
constant composition . 

[0019] 

[Means to Solve the Problems ] 

In order like above to solve problem , as for this invention 
fluorinated hydrocarbon coolant (a )with, aforementioned 
fluorinated hydrocarbon coolant (a ) with azeotropic boiling 
or azeotrope-like mixture isformed without mixed coolant , 
which mixes combustible hydrocarbon coolant (b ) 
beforehand or mixing incombustibility fluorinated 
hydrocarbon coolant (c ) other than all description fluorinated 
hydrocarbon coolant (a ) beforehand, the fluorinated 
hydrocarbon coolant (a ), combustible hydrocarbon coolant 
(b ) and mixed coolant which consists of incombustibility 
fluorinated hydrocarbon coolant (c ) it is a mixed coolant 
packing method which designates that it is filled in coolant 
container as feature. 

[0020] 

In addition, this invention coolant container being 
refrigeration cycle equipment , fluorinated hydrocarbon 
coolant (a ), the combustible hydrocarbon coolant (b ), and 
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[0021] 

**wf4»<bftib**^a(a)iRr«tt 
*y ^*tt*<bft<b***«(c)*<«»ja* 

[0022] 

*awi*»<bjfttt***«(a)£TOtt 

fey, ^«tt»<bft<b**^«(c)*<«»ja* 

[0023] 

*«i|litt»jft(D«i*Hl=*Mbftfl;** 
ftjg(a), ^Ktt»ftft<b7k*Jfr«kc), ■51^14 
ft<b**)fr«E(b)^e ) ft«a^Jfr«iE-efc<5Zi* 

[0024] 

**Wlt36fcftft*Sli^«(a)i:L-Cli, 
125), l,l,l-h'j7;U^-PX^>(R143a) % 1,1,1,2- 

T-hv7;u^-nx^>(Ri34a), 1,1-v^yu^-px 

£>(R152a), l,l,2,2--Th7^;U^-PX^>(R13 
4), l,l,l,2,2-^>^;U^-P^'P/<>(R245cb), 
l ) l,l,2,3,3,3-'N^ , ^;U^-P^P/<>(R227ea) N 
l,l,l,3,3,3-^4r-9-7;U^-P^P/^(R236fa),/< 

-yjitazfa/^(R2is\ Rr«teaMb**ft 

J£(b)£LTIi, ?P/^>(R290), 

(RC270), <rv?9>(R600a), ?*>(R600), ff 

E*lbftib*ftfell(a)iatta>7*tt»ibjft 

1b**^«(c)iLTI*» ^*7^tPi*>(R 
125), l,l,l,2-T-h^7;U^-PX^>(Rl34a), 1,1, 
2,2--fh77JU*PX$>(R134), 1,1,1,2,3,3,3-^ 
^7;U^-P^P/<>(R227ea), 1,1,1,3,3,3-^* 
■9-7;U^-P^P/<>(R236fe), /<— 7jm-p?p 
/<>(R218), ^?>il«aF*l<6Cfc*4**ti-*t. 



[0025] 

^-P>^>(R32)*fcli^>^7/U+PX^>(R12 
5)£fzl* 1,1, l-MJ7JM-PX$r>(Ri43a)*fc' 
I* 1, 1, 1, 2-xr»77;i/:fPX*>(R134a)Sfc 



mixed coolant which consists of incombustibility fluorinated 
hydrocarbon coolant (c ) is somethingwhich designates that it 
is filled as feature. 

[0021] 

In addition, this invention fluorinated hydrocarbon coolant 
(a ) with combustible hydrocarbon coolant (b ) with mixed 
coolant being low boiling point coolant , is something which 
designates that incombustibility fluorinated hydrocarbon 
coolant (c ) is high boiling point coolant as feature. 

[0022] 

In addition, this invention fluorinated hydrocarbon coolant 
(a ) with combustible hydrocarbon coolant (b ) with mixed 
coolant being high boiling point coolant , is something which 
designates that incombustibility fluorinated hydrocarbon 
coolant (c ) is low boiling point coolant as feature. 

[0023] 

In addition, this invention fluorinated hydrocarbon coolant 
(a ), incombustibility fluorinated hydrocarbon coolant (c ), is 
something whichdesignates that it is a mixed coolant which 
consists of combustible hydrocarbon coolant (b ) asfeature in 
order where boiling point is low. 

[0024] 

In addition, as for this invention difluoromethane (R32 ), 
pentafluoroethane (R125 ), 1, 1 and 1-trifluoroethane 
(R143a ), 1, 1, 1 and 2 -tetrafluoroethane (R134a), 1 and 1 
-difluoroethane (R152a), 1, 1, 2 and 2-tetrafluoroethane 
(R134 ), 1, 1, 1, 2 and 2 - [pentafuruoropuropan ] (R245cb ), 
1, sodium 1,1,2,3,3,3-hexafluoro-n-propane sulfonate 3- 
[heputafuruoropuropan ] (R227ea ), 1, 1, 1, 3, 3and 3 
-hexafluoropropane side 3- [hekisafuruoropuropan ] 
(R236fa ), perfluoro propane (R218 ), combustible 
hydrocarbon coolant (b ) as fluorinated hydrocarbon coolant 
(a ) as, the propane (R290 ), cyclopropane (RC270 ), 
isobutane (R600a ), butane (R600 ), incombustibility 
fluorinated hydrocarbon coolant other than theaforementioned 
fluorinated hydrocarbon coolant (a ) (c ) as, pentafluoroethane 
(R125 ), 1, 1, 1 and 2 -tetrafluoroethane (R134a ),1, 1, 2 and 2 
-tetrafluoroethane (R134 ), 1, sodium 
1,1,2,3,3,3-hexafluoro-n-propane sulfonate 3- 
[heputafuruoropuropan ] (R227ea ), 1, 1, 1, 3, 3 and 
3-hexafluoropropane side 3- [hekisafuruoropuropan ] 
(R236fa ), perfluoro propane (R218 ), empty it is something 
which designatesthat it is selected as feature. 

[0025] 

In addition, as for this invention fluoridation carbonizing 
fluoridation coolant (a ) difluoromethane (R32 ) or 
pentafluoroethane (R125 ) or 1, 1 and 1 -trifluoroethane 
(R143a ) or 1, 1, 1 and 2 -tetrafluoroethane (R134a ) or 1 and 
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It 1, l-S?7;U*ai*>(Rl52a)^«14ft<b 
7K^^(b)7!)<-<V^^>(R600a)^/=li^^>(R 
600), ±t&(a)&L9\-O)*®&#it0Ut&mXim 
(c)A<^>^^;U^-PX^>(Rl^5)^fcli 1, 1, 1, 
2--rh7?;U:tDX$>(Rl34a)T*3&-i>c:<!:£'f# 

[0026] 

ttz, *mmt%itmt#4t#im(a)tLx 80 
M*%ja±© R32 ts Tzm&mtfcmftm) 

tLX 20 MM%JilT(7) R600a &tzlt R600 <h<Z> 

125&tdtRB4afrZ>ti:%M-£'i%mxfo&Zt$: 
ttWLt?&t,0>X-1bZ>o 

[0027] 

*fc»**HI**fcj«1b»<b*»(a)£LT 90 
mm%&.±0) R143a pTJS14K<b7km^« 
(b)£LT lOMS%J*lT<DR6OOat0>}I£fri£, 
Wtt3Mb*Mb**J*«(c)iLT R125 *fc|* 
R134a fr&fc*S£fr«T?fc$;U:£fc*£'r 

[0028] 

*fc, *»WI**ft«ft*ft*!i(a)tLT 75 

mm%u±<o Ri34a ^rttttftib***** 

(b)£LT 25 S*%J*LTtf> R600a R600 £ 
<D«£#ttU *«ttaMbflHb**frl*(c)*L 
T R125 A*6fc*S£*»-Cfc*£fc*1*«i-r 

[0029] 

*fc,**WI*3Mbftft*fc»ll(a)iLT 70 
fii%UA±0 R152a fc, pT«ttflMb**^»l 
Q>)tlX 30 SS%JelT(D R600a *fcl* R600 1 

T R125 fcfcl* R134a frt>fc£;"l£3fr8gT?&& 
[0030] 

**Mtt*<bft<b***ll(a)t. (a)£* 

7KHfr«(b), fc\fctf ±E(a)ttrtfl!>*Ktt»fl: 
*fc****(c)fr&&*8**lt**«Lfc 



[0031] 



1 -difluoroethane (R152a ), combustible hydrocaibon coolant 
(b ) isobutane (R600a ) or butane (R600 ), incombustibility 
fluorinated hydrocarbon coolant (c ) otherthan 
above-mentioned (a ) pentafluoroethane (R125 ) or 1, 1 and 1, 

2 -tetrafluoroethane it is something which designates that it is 
a (R 134a ) as feature. 

[0026] 

In addition, this invention fluoridation carbonizing 
fluoridation coolant (a ) as R32 and combustible hydrocarbon 
coolant of 80 weight % or more (b ) as is something 
whichdesignates that it is a mixed coolant which consists of 
R125 or R134a R600a of 20 weight % or less or mixed 
coolant , incombustibility fluorinated hydrocaibon coolant of 
R600 (c ) as as feature. 

[0027] 

In addition, this invention fluoridation carbonizing 
fluoridation coolant (a ) as R143a and combustible 
hydrocarbon coolant of 90 weight % or more (b ) as is 
something whichdesignates that it is a mixed coolant which 
consists of R125 orR134a mixed coolant , incombustibility 
fluorinated hydrocarbon coolant of R600a of 10 weight % or 
less (c ) as as feature. 

[0028] 

In addition, this invention fluoridation carbonizing 
fluoridation coolant (a ) as R134a and combustible 
hydrocaibon coolant of 75 weight % or more (b ) as is 
something whichdesignates that it is a mixed coolant which 
consists of R125 R600a of25 weight % or less or mixed 
coolant , incombustibility fluorinated hydrocaibon coolant of 
R600 (c ) as as feature. 

[0029] 

In addition, this invention fluoridation carbonizing 
fluoridation coolant (a ) as R152a and combustible 
hydrocaibon coolant of 70 weight % or more (b ) as is 
something whichdesignates that it is a mixed coolant which 
consists of R125 or R134a R600a of 30 weight % or less or 
mixed coolant , incombustibility fluorinated hydrocaibon 
coolant of R600 (c ) as as feature. 

[0030] 

In addition, this invention fluorinated hydrocaibon coolant 
(a ) with, (a ) with combustible hydrocaibon coolant 
whichforms azeotropic boiling or azeotrope-tike mixture (b ), 
and mixed coolant which consists of the incombustibility 
fluorinated hydrocaibon coolant (c ) other than 
above-mentioned (a ) is refrigeration cycle equipment 
whichdesignates that it is filled as feature. 

[0031] 
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kit, xmyxDnMotemiz-Di^x* mmzm 

[0032] 



[0033] 

1b7K^^^(b)^LTIi, ^P/<>(CH3-CH2-C 
H3, R290, M-42.1'C, g^tt). V^P^P 
/*>(C3H6, RC270, $£-32.9° 3^*14), 
fV^>(i-C4H8. R600a, 3&jSl-11.7'C, &pj 
JStt). :?*>(n-C4H8, R600, $.6-0.5° C. 3£pJ 



[0034] 

7kfftft$£(a)T\ TOtt&fcJjCSilftafl))*:©^ 

LTIi, v^;U^-P>^>(CH2F2, R32, jft,6-5 
1.7° C. Hol!^tt), ^>^;U^"PX^>(CF3-C 
HF2 N R125, ^-48.1°C, ^*14), l.l.l-h'J? 
JU*PX$>(CF3-CH3, R143a. $ .6-47.2° C, 

H2F, R134a, $.6-26.1° C, 5F«tt), 1,1-v^/U 
*PI$>(CHF2-CH3, R152a, $.6-24.0° C, 



[0035] 

fcl*£*b8Mt**)fr«(a)-e. RTKteftfc** 
^«£(b)t<D/"K^J^Sia>ffl^^t)-B-|cfcL>T, 

>(CHF2-CHF2, R134. $.6-19.8° C, T«tt)» 
1 , 1 , 1 ,2,2-^>^ P ^"P / <>(CF3-CF2-CH 
3, R245cK $.6-17.6°C, H ^TJBtt), 1,1,1,2,3, 
3,3-'N^'^yU^-P^ , P/^>(CF3-CHF-CF3, R2 
27ea, $.6-15.6° C. *8tt), 1,1,1,3,3,3-^*-* 
7;U^-P^P/0(CF3-CH2-CF3, R236fa, $.6 
-1.4° C, T«tt), Wft*. 



2002-8-14 

[Embodiment of the Invention ] 

You explain below, concerning embodiment of this 
invention , making use of drawing . 

[0032] 

It is necessary to select from midst of various candidate 
fluorinated hydrocarbon coolant where azeotropic which is 
used for mixed coolant packing method of (embodiment 1 ) 
this invention is high (a )with concerning combination of 
mixed coolant which consists of the combustible hydrocarbon 
coolant (b ). 

[0033] 

propane (CH3- CH2- CH3, R290, boiling point -42.1* , 
strong combustible ), cyclopropane (C3H6, RC270, boiling 
point -32.9* , strong combustible ), isobutane (i- C4H8, 
R600a, boiling point -11.7* , strong combustible ), butane (n- 
C4H8, R600, boiling point -0.5* , strong combustible ), such 
as it is combustible hydrocarbon coolant which does not have 
influence which is caused to the stratosphere ozone layer (b ) 
as. 

[0034] 

With fluorinated hydrocarbon coolant (a ) which does not 
have influence which is caused to stratosphere ozone layer , 
difluoromethane (CH2F2, R32, boiling point -51.7* , weak 
combustible ), pentafluoroethane (CF3- CHF 2, R125, boiling 
point -48.1* , incombustibility ), 1, 1 and 1 -trifluoroethane 
(CF3- CH3, R143a, boiling point -47.2* , weak combustible ), 
1,1, land 2 -tetrafluoroethane (CF3- CH2F, R134a, boiling 
point -26.1* , incombustibility ), 1 and 1 -difluoroethane 
(CHF 2- CH3, R152a, boiling point -24.0* , weak 
combustible ), such as it is fluorinated hydrocarbon coolant 
whichforms azeotropic boiling or azeotrope-like mixture 
combustible hydrocarbon coolant (b ) with at time 
ofcombining mixed coolant , (a ) as. 

[0035] 

With fluorinated hydrocarbon coolant (a ) which does not 
have influence which is caused to stratosphere ozone layer , 1, 
1, 2 and 2 -tetrafluoroethane (CHF 2- CHF 2, R134, boiling 
point -19.8* , incombustibility ), 1, 1, 1, 2 and 2 - 
[pentafuruoropuropan ] (CF3- CF2- CH3, R245cb, boiling 
point -17.6* , weak combustible ), 1, the sodium 
1,1,2,3,3,3-hexafluoro-n-propane sulfonate 3- 
[heputafuruoropuropan ] (CF3- CHF -CF3, R227ea, boiling 
point -15.6* , incombustibility ), 1, 1, 1, 3, 3 and 3 
-hexafluoropropane side 3- [hekisafuruoropuropan ] (CF3- 
CH2- CF3, R236fa, boiling point -1.4* , incombustibility ), 
such as it is inaddition to this fluorinated hydrocarbon coolant 
which forms azeotropic boiling or azeotrope-like mixture the 
combustible hydrocarbon coolant (b ) with at time of 
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[0036] 

***«&O»1b0Mb**)fr«(a)-e* 
TOttftfc**}frl*(b)£<D;fc*)frlia>l§*.£ 

18, $£-36.8° C, *8tt), HA<fc3o 



[0037] 

*3fr»(b)fc©a*»»l=j3l*T, 
[0038] 

1) R32/R290(75/25 fifi%), R32/RC270(80/20 
SM%), R32/R600a(85/15 11%), R32/R600(9 
0/10 

2) R125/R290(90/10 fi*%), R125/RC270(95/5 
BS%) 

3) R143a/R290(75/25 SM%), R143a/RC270(85/ 
15 fiM%), R143a/R600a(95/5 MM%) 

4) R134a/R290(55/45 SM%), R134a/RC270(65/ 
35 R134a/R600a(80/20 fi»%), R134a/ 
R600(95/5 11%) 

5) R152a/R290(40/60 11%), R152a/RC270(45/ 
55 11%), R152a/R600a(75/25 £M%), R152a/ 
R600(85/15 SM%) 

5friS(a)a>ft3Mflfitob< 70 a*%Ja±T?&<5«fc5 
»<bft<b**>frtt(a)©(#8& 
*Sfi£-5 SS%)frb 100%£ffi(D 



[0039] 
[0040] 

l)3fc<bfiHb*fllJ^II(a)i:LT 70 SS%&±(D 
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combining mixed coolant , (a ) as. 
[0036] 

In addition, with fluorinated hydrocarbon coolant (a ) which 
either hydrogen does notinclude, perfluoro propane (QF3- 
CF2- CF3, R218, boiling point -36.8* , incombustibility ), 
such as it is fluorinated hydrocarbon coolant which either 
hydrogen which forms azeotropic boiling or azeotrope-like 
mixture combustible hydrocarbon coolant (b ) with at time 
ofcombining mixed coolant , does not include (a ) as. 

[0037] 

These fluorinated hydrocarbon coolant (a ) with combustible 
hydrocarbon coolant (b ) with in mixed coolant , combination 
(outline azeotrope )which forms main azeotropic boiling or 
azeotrope-like mixture like below is a thing, but itis not 
something which is limited to these. 

[0038] 

1) R32/R290 (75/25 weight % ), R32/RC270 (80/20 
weight % ), R32/R600a (85/15 weight % ), R32/R600 (90/10 
weight %) 

2) R125/R290 (90/10 weight % ), R125/RC270 (95/5 
weight %) 

3) R143a/R290 (75/25 weight % ), R143a/RC270 (85/15 
weight % ), R143a/R600a (95/5 weight % ) 

4) R134a/R290 (55/45 weight % ), R134a/RC270 (65/35 
weight % ), R134a/R600a (80/20 weight % ), R134a/R600 
(95/5 weight %) 

5) R152a/R290 (40/60 weight % ), R152a/RC270 (45/55 
weight % ), R152a/R600a (75/25 weight % ), R152a/R600 
(85/15 weight %) 

In addition, in wide composition range where kind of 
combination where the azeotrope of fluorinated hydrocarbon 
coolant (a ) is 70 weight % or more as description above at 
time ofcombining which forms azeotropic boiling or 
azeotrope-like mixture , includes azeotrope under 100% from 
(azeotrope -5weight % ) of fluorinated hydrocarbon coolant 
(a ), as for boiling point and dew point temperature being 
same for most part, also gas phase composition and liquid 
phase composition beingsame for most part, Just as though it 
is a single coolant , it has become clear to be able 
handle,almost azeotrope-like mixture to form. 

[0039] 

Like below for example it is possible to illustrate 
combination. 

[0040] 

1) R32 and combustible hydrocarbon coolant of 70 weight % 
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R32 1. Ri«itft<b***»(b)tu-c 30 mm.% 

iilTO) R290 kCDMalvtSio 
[0041] 

2) 3Mb0Hb*iii#JI(a)£LT 75 mm.%iii.±o 

R32 TO1^flS**ft»(b)£LT 25 fifi% 
WTO) RC270 tOMSftUo 

[0042] 

3) »<bftft7k**»(a)iLT so mm°m±<D 

R32 <t, TOtBftfl;7lc*frli(b)£LT 20 SS% 
J21T © R600a <b0>jl£frj®o 

[0043] 

4) aMbftfc**)fr»(a)£LT 85 fifi%fel±(D 
R32 pI«te*fc**>frlKb)£LT 15 fi*% 
J*TF0 R600 £<D;g£#&Io 

[0044] 

5) »<bftfc**^»(a)4LT 85 fi*%JJl±<D 
R125 t. RT»ttJ9Mb**»JKb)iLT 15 ft 
*%JaTO> R290 

[0045] 

6) *Mbftfc**ft»(a)£LT 90 M%&±© 
R125 Rr«teilHb**>fr«(b)i:L-C 10 ft 
ft%Jil~Ftf> RC270 <t0;I£,1rJg e 

[0046] 

7) »<bftfc**ft»(a)£LT 70 ft*%fcl±fl> 
R143a ts TOteftfc***«(b)£LT 30 S 
*%JilT© R290 t0jg£5%Jg o 

[0047] 

8) *IHbftfl;7kSli3frtt(a)£l/C 80 S*%J*l±© 
R143a TOttaMb*JII}frJl*(b)*LT 20 ft 
*%J*1T0 RC270 40)jB**». 

[0048] 

9) mtmt7m)%ma)tLx 90 ftft%j*i±o> 

R143a <b, nJ&tt£Hb7Kiftft«(b)<tLT 10 ft 
ft%J*lT0> R600a iOim 

[0049] 

10) 3Mbftfc#*IJfr»(a)£l/C75 SM%l*i±0 
R134a «t, TTKttftfc**)MI(b)fcLT 25 ft 
Jt%J5iT© R600a tOm^Uo 

[0050] 

l i)3Mb«Mb7K*)fr«lt(a)tLT 90 fta%Jil±0> 

R134a rT J»tt(iHb**ft«(b)£LT 10 ft 
ft%JilT<D R600 tfl)»^)fra. 



or more (b ) as fluorinated hydrocarbon coolant (a ) as the 
mixed coolant . of R290 of 30 weight % or less 

[0041] 

2) R32 and combustible hydrocarbon coolant of 75 weight % 
or more (b ) as fluorinated hydrocarbon coolant (a ) as the 
mixed coolant . of RC270 of 25 weight % or less 

[0042] 

3) R32 and combustible hydrocarbon coolant of 80 weight % 
or more (b ) as fluorinated hydrocarbon coolant (a ) as the 
mixed coolant . of R600a of 20 weight % or less 

[0043] 

4) R32 and combustible hydrocarbon coolant of 85 weight % 
or more (b ) as fluorinated hydrocarbon coolant (a ) as the 
mixed coolant . of R600 of 15 weight % or less 

[0044] 

5) R125 and combustible hydrocaibon coolant of 85 weight % 
or more (b ) as fluorinated hydrocaibon coolant (a ) as the 
mixed coolant . of R290 of 15 weight % or less 

[0045] 

6) R125 and combustible hydrocaibon coolant of 90 weight % 
or more (b ) as fluorinated hydrocaibon coolant (a ) as the 
mixed coolant . of RC270 of 10 weight % or less 

[0046] 

7) R143a and combustible hydrocaibon coolant of 70 
weight % or more (b ) as fluorinated hydrocaibon coolant (a ) 
as the mixed coolant . of R290 of 30 weight % or less 

[0047] 

8) R143a and combustible hydrocaibon coolant of 80 
weight % or more (b ) as fluorinated hydrocaibon coolant (a ) 
as the mixed coolant . of RC270 of 20 weight % or less 

[0048] 

9) R143a and combustible hydrocaibon coolant of 90 
weight % or more (b ) as fluorinated hydrocaibon coolant (a ) 
as the mixed coolant . of R600a of 10 weight % or less 

[0049] 

10) R134a and combustible hydrocaibon coolant of 75 
weight % or more (b ) as fluorinated hydrocaibon coolant (a ) 
as the mixed coolant . of R600a of 25 weight % or less 

[0050] 

1 1) R134a and combustible hydrocarbon coolant of 90 
weight % or more (b ) as fluorinated hydrocaibon coolant (a ) 
as the mixed coolant . of R600 of 10 weight % or less 
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[0051] 

12) *fc&fc**jfrj(Ka)£LT7oma%ja±a> 

R152a t, TO14ftfc**>friaE(b)£L.T 30 S 
*%JUT(D R600a 

[0052] 

13) »ft&<b**ft«Ka)iLT80M%JU±<D 
R152a t % Pl8tt*fc**)fr»(b)£l,T 20 1 
*%61T© R600 £0>M*JK. 

[0053] 

fc**»«(b)t©a**iii=*i^r» 
Jt*W)0*jS#j:ytMtftt<&«Ma 



[0054] 

CZT*. 8<b0Hb**ft»(a)£d>*© RT«tt 

ftft***«iE(b)ta)a**»i*, nw^tt* 

1bftft**^«E(a)tRr«ttJK^**)fr«Kb)t 
±E(a)lsm©*«14» 

[0055] 

ft*?frJ£T*fc§ R22,R502,R12 <tl$ 

[0056] 

A) atd[A<fi<3&-&*fca<b**^J«(a)tRr» 

j£*«»<ft$±ffi(a)iurta>*JJ5te&ft;!Hb* 
*}frJftc)©*B*£frii-. 

[0057] 

B) aujs*<*«t*»ftft<b**)fra(a)t^« 
teftib**>fr«(b)£©*5*«s£ft»^ & 

jfttf«<tt*±E(a)iart©*«tt»fl:*Mb* 

*jfr«f(c)©*fl#*fri*. 

f5lS#3fc«;1£**»fiM-SiT«teSHb*3ll 
#J£(b)7!)< R600a R600 "CfcSCtli, S 



[0051] 

12) R152a and combustible hydrocaibon coolant of 70 
weight % or more (b ) as fluorinated hydrocaibon coolant (a ) 
as the mixed coolant . of R600a of 30 weight % or less 

[0052] 

13) R152a and combustible hydrocarbon coolant of 80 
weight % or more (b ) as fluorinated hydrocarbon coolant (a ) 
as the mixed coolant . of R600 of 20 weight % or less 

[0053] 

In addition, combination which forms azeotropic boiling or 
azeotrope-like mixture the fluorinated hydrocarbon coolant 
(a ) with combustible hydrocarbon coolant of trace (b ) with 
in mixed coolant , in eachcase becomes minimum boiling 
point azeotrope-like mixture where boiling point becomes low 
fluorinated hydrocarbon coolant (a ) within comparison with 
each component of combustible hydrocarbon coolant (b ). 

[0054] 

Here, fluorinated hydrocarbon coolant (a ) with combustible 
hydrocarbon coolant of trace (b ) with mixed coolant becomes 
weak combustible or mixture of incombustibility , but in order 
to use,as replacement coolant of various existing refrigeration 
cycle equipment as much as possible in order to decrease 
thefullness number of times , fluorinated hydrocarbon coolant 
(a ) with combustible hydrocarbon coolant (b ) with, it 
becomesdesirable ones to mix incombustibility fluorinated 
hydrocarbon coolant other than azeotrope-like mixed coolant 
and theabove-mentioned (a ). 

[0055] 

configuration to do replacement coolant which becomes vapor 
pressure which almost isequal to R22, R502, R12 which for 
example until recently is a coolant , thereare 2 method below. 

[0056] 

fluorinated hydrocarbon coolant where A) boiling point 
becomes low (a ) with combustible hydrocarbon coolant (b ) 
withcombination of incombustibility fluorinated hydrocarbon 
coolant (c ) other than above-mentioned (a ) where 
azeotrope-like mixed coolant and boiling point become high. 

[0057] 

fluorinated hydrocarbon coolant where B) boiling point 
becomes high (a ) with combustible hydrocarbon coolant (b ) 
withcombination of incombustibility fluorinated hydrocarbon 
coolant (c ) other than above-mentioned (a ) where 
azeotrope-like mixed coolant and boiling point become low. 

Furthermore, fact that combustible hydrocarbon coolant (b ) 
which almost forms azeotrope-like mixture in wide 
composition range where azeotrope is included is R600a or 
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"f fct>*>, R600a tZtzlt R600 It. te©0Hb7K 
[0058] 

$tz. RT«14«Mb7K*>frlKb)A< R600a £fcl* 
R600 X'&ZZtlt. SMb8Hb**5frtt(a)^* 
«M48fcftfc**ft«(c)l::ib«L-c % [S^t* 

3H»«(b)A<aar«Riii6ii*<**«<, se^ic 

[0059] 

LfctfoT, *»B©*aH::fflL*<& R22 R50 
[0060] 

*jSjb<*<fc**«te»<bft1b7k*)frJ(Kc)© 



1) 3Mb$Hb**)fr«(a)£LT 80 «*%JU±© 
R32<!:, RTlK1tfiMb**^*Kb)tLT20a*% 
JiTF© R600a Ztzlt R600 i©jS£frJg, TO 
fe#itBUb*mftmc)tLX R125 R13 
4a fr&fc*S*>M*o 

[0061] 

2) »1bft<b7k*)frJ(Ka)iLr 90 M%J2l±© 
R143a TOtejBHb*Jlt)frJ§(b)fcLT 10 1 
*%JilT© R600a £©S£ftML TOttaMb 
ftflS**)fr8Kc)£LT R125 *fc|* R134a fr£> 

[0062] 

B)©&£j&tE<fc£»<bft<b**>frt*(a)£Rr 
«tefcfc**)frtt(b)i©#;*«jS*>frfS^ 
3tjS(3b<«<3B:*^F«Stt»<bft<b7k*J%aE(c)© 

3) »fc*Mb**)Mi(a)£LT 75 Sfi%W±© 



the R600 is quite conducive thing. 

Fact that azeotrope-like mixture is formed with composition 
range where as for the namely, R600a or R600, because 
mineral oil and alkylbenzene oil and boiling point which are a 
lubricating oil for conventional compressor in comparison 
with other hydrocarbon coolant ,are close, compatibility is 
most improved, is wide, when it mixes with the fluorinated 
hydrocarbon coolant of large amount , adjustment is 
something which becomes easy. 

[0058] 

In addition, as for combustible hydrocarbon coolant (b ) being 
R600a or R600, the fluorinated hydrocarbon coolant (a ) and 
by comparison with incombustibility fluorinated hydrocarbon 
coolant (c ), when it is a majority .because most boiling point 
becomes high, possibility where combustible hydrocarbon 
coolant (b )leaks becomes lowest, being filled safely with 
possible. 

[0059] 

Therefore, as replacement coolant of R22 and R502 which are 
used for method of this invention , combination below it is 
suitable as candidate . 

[0060] 

fluorinated hydrocarbon coolant where boiling point of A) 
becomes low (a ) with combustible hydrocarbon coolant (b ) 
with as combination of ^combustibility fluorinated 
hydrocarbon coolant (c ) where azeotrope-like mixed coolant 
and boiling point become high, 

1 ) fluorinated hydrocarbon coolant (a ) as R32 and 
combustible hydrocarbon coolant of 80 weight % or more (b ) 
as the mixed coolant . which consists of R125 or R134a 
R600a of 20 weight % or less or mixed coolant , 
incombustibility fluorinated hydrocarbon coolant of R600 (c ) 
as 

[0061] 

2) fluorinated hydrocarbon coolant (a ) as R143a and 
combustible hydrocarbon coolant of 90 weight % or more (b ) 
as the mixed coolant . which consists of R125 or R134a 
mixed coolant , incombustibility fluorinated hydrocarbon 
coolant of R600a of 10 weight % or less (c ) as 

[0062] 

fluorinated hydrocaroon coolant where boiling point of B) 
becomes high (a ) with combustible hydrocarbon coolant (b ) 
with as combination of incombustibility fluorinated 
hydrocaroon coolant (c ) where azeotrope-like mixed coolant 
and boding point become low, 

3) fluorinated hydrocarbon coolant (a ) as R134a and 
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R134a t, TOttj0Mb**>fr»E(b)£:LT 25 1 
S%JilT© R600a R600 tOM^/vM. 

*m&mtmt*mfitmc)tLx rus 

[0063] 

4)»<k^t7lC3HJfr«(a)tLT 70 Jt*%J2l±© 
R152a t. RT*ttft<b7K*^J«(b)tLT 30 £ 
M%JMT0) R600a R600 t©a^^H % 

*mfemt6titfcmfiiM(c)tLx rus 

[0064] 

**w©*fticffli^ rh a>ftmnu: 

[0065] 

A)©*jft3&«ft<«:*»fl:ftfl:**)fr«(a)tpr 
&jS*t*<fc**«tt8fcftlb**>frtt(c)(D 



5)»1bftft7k3HJfrJlKa)tLr 70 ««%JJl±© 
R152a <t, RT81fi8Hb**>frtt(b)£LT 30 ft 
M%&T(D R600a R600 

*m&%iitmt*m$:mc)tLT Rm* 

[0066] 

±IBIi, &*)fr«T?fc<6 R22.R502.R12 £15 

&c fit*jfr»T?ft-6 rii aftmftmmm* 



[0067] 

Ifc^ot, 3Mbftfl:**}frii(a)£LT«U *>? 

;U^-oy^>(R32) N "^5"7^tai$>(R12 

5), l,l,l-hU^U^-PX^>(R143a)> 1,1,1,2-T-h 

77^^-OX^>(R134a), 

(R152a), l,l,2,2- J fh : 77;U7|-PX^>(R134), 1, 

1.1.2.2- ^>^7/U^"P^n/0(R245d>), 1,1,1, 

2.3.3.3- ^^7;U^-P^P/0(R227ea), 1,1,1, 
3,3,3-^*-y\7;U:tP:7PH>(R236fa), /<— 7 
;U^-P^P/'?>(R218). R,8ttjSHb**>frJi 
(b)<tLTIi> ^P/^>(R290). ->^P^"P/^>(R 
C270), -<V^^>(R600a), ^^>(R600) o 



combustible hydrocarbon coolant of 75 weight % or more (b ) 
as the mixed coolant . which consists of R125 R600a of 25 
weight % or less or mixed coolant , incombustibility 
fluorinated hydrocarbon coolant of R600 (c ) as 

[0063] 

4) fluorinated hydrocarbon coolant (a ) as R 152a and 
combustible hydrocarbon coolant of 70 weight % or more (b ) 
as the mixed coolant . which consists of R125 R600a of 30 
weight % or less or mixed coolant , incombustibility 
fluorinated hydrocarbon coolant of R600 (c ) as 

[0064] 

Combination below it is suitable as candidate in addition, as 
the replacement coolant of R12 which is used for method of 
this invention . 

[0065] 

fluorinated hydrocarbon coolant where boiling point of A) 
becomes low (a ) with combustible hydrocarbon coolant (b ) 
with as combination of incombustibility fluorinated 
hydrocarbon coolant (c ) where azeotrope-like mixed coolant 
and boiling point become high, 

5) fluorinated hydrocarbon coolant (a ) as R152a and 
combustible hydrocarbon coolant of 70 weight % or more (b ) 
as the mixed coolant . which consists of R134a R600a of 30 
weight % or less or mixed coolant , incombustibility 
fluorinated hydrocarbon coolant of R600 (c ) as 

[0066] 

Description above, main representative example which 
replacement coolant which becomes the vapor pressure which 
is almost equal to R22, R502, R12 which is a coolant 
untilrecently configuration is done was shown, but it is not 
something whichadheres to this, configuration replacement 
coolant of Rl 1 which is a coolant until recently also it is 
possible to do. 

[0067] 

Therefore, fluorinated hydrocarbon coolant (a ) as, 
difluoromethane (R32 ), pentafluoroethane (R125 ), 1, 1 and 

1- trifluoroethane (R143a), 1, 1, 1 and 2 -tetrafluoroethane 
(R134a ), 1 and 1 -difluoroethane (R152a ), 1, 1, 2 and 

2- tetrafluoroefhane (R134 ), 1, 1, 1, 2 and 2 - 
[pentafuruoropuropan ] (R245cb ), 1, sodium 
1,1,2,3,3,3-hexafluoro-n-propane sulfonate 3- 
l^eputafuruoropuropan ] (R227ea ), 1, 1, 1, 3, 3and 3 
-hexafluoropropane side 3- [hekisafuruoropuropan ] 
(R236fa ), perfluoro propane (R218 ), combustible 
hydrocarbon coolant (b ) as, propane (R290 ), the 
cyclopropane (RC270 ), isobutane (R600a ), butane (R600 ). 
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(R125), l,l ) l,2-T-h7^;U^-PX^>(R134a) > 1, 
l,2,2-T-h77;U^-OX^>(R134), 1,1,1,2,3,3,3- 
^^7;U^-n^P/0(R227ea), 1,1,1,3,3,3-^ 
*-^7;U+P^P/<>(R236fe), /<— 7JU*P:7 

p/^(R2i8), frt>mftzhtzm*i-'&t>it£Ri 



[0069] 

**«E©H£ffllvClftW*-*. 



ZZ-CI4 R22 ©ft»)Mt*LTffll** 3 Jj£#;! 

>ft«(a)£TOtejftfc**ft^)£©#3M*;"B 
*>M*fc, »ja*t*<&*?ftte*1t0Mb*X 
3frttt(c)©l§^*5-B'iUr , R32 $#t?-S* 



[0070] 

0 i I*, *ftj»Mb**)MKa)fcLTS?7;u*p 

>*>(CH2F2, R32, £jfil-51.7'C, JjRT«tt)» 
^T«tt«ft7k**«(b)tLt-ry^5r>(i^H 
8, R600a, J»ja-11.7'C, 3* RTKtt), *«1t8 

ftftfc**JfrlKc)tLT 1,1,1,2-xh^M-a 

X$>(CF3-CH2F, R134a, $£-26.1°C s « 
£©> aS 50° C, 0°C, -50°C © R22 0)E.ftt 
lvCiSLfcfc©T?a&«&o 



[0071] 

*=£&tflCfcl,\T[i,R32,R134a,R600a © 
H^^S^iLTSBtftlliyiC R32, R134a, R6 

ooa ©«i=*-*a*E«LTfey, mmwm 

±©&*jSI=fcNt*fcJ*#©llJ*tt(Mlfc) 

i4, jaii=ft»©#iat©iE«©ifcas*i 



2002-8-14 

[0068] 

incombustibility fluorinated hydrocaibon coolant other than 
above-mentioned fluorinated hydrocarbon coolant (a ) (c ) as, 
pentafluoroethane (R125 ),1, 1, 1 and 2 -tetrafluoroethane 
(R134a ), 1, 1, 2 and 2 -tetrafluoroethane (R134 ), 1, sodium 
1,1, 2,3,3,3 -hexafluoro-n-propane sulfonate 3- 
[heputafuruoropuropan ] (R227ea),l, 1, 1, 3, 3 and 3 
-hexafluoropropane side 3- [hekisafuruoropuropan ] 
(R236fa ), perfluoro propane (R218 ), empty thecombination 
which is selected can be used. 

[0069] 

(embodiment 2 ) Next, you explain concerning Working 
Example of 3 component mixed coolant and its concrete 
coolant packing method which are produced making use of 
mixed coolant packing method of this invention , making use 
offigure of vapor pressure . 

You explain concerning one Working Example which 
includes R32 fluorinated hydrocaibon coolant where A) 
boiling point becomes low here as replacement coolant of 
R22 as 3 component mixed coolant which it uses, (a ) with 
combustible hydrocarbon coolant (b ) with as combination of 
incombustibility fluorinated hydrocarbon coolant (c ) where 
azeotrope-like mixed coolant and boiling point become high, 
similar coolant packing method can beused, but concerning 
other 3 component mixed coolant . 

[0070] 

As for Figure 1 , fluorinated hydrocarbon coolant (a ) as 
isobutane (i- C4H8, R600a, boiling point -11.7* , strong 
combustible ), incombustibility fluorinated hydrocarbon 
coolant (c ) as the difluoromethane (CH2F2, R32, boiling 
point -51.7* , weak combustible ), combustible hydrocarbon 
coolant (b ) as 1, 1, 1 and 2 -tetrafluoroethane with mixture of 
the three kinds of (CF3- CH2F, R134a, boiling point -26.1* , 
incombustibility ), as pressure of R22 of temperature 50* , 
0* , -50* of mixed coolant which configuration is done it is 
something which shows equilibrium state in thesame pressure 
making use of triangle co-ordinate . 

[0071] 

Regarding this triangle co-ordinate , boiling point is low in 
order of R32, R134a, R600a, but the composition ratio 
(weight ratio ) of each component which in each apex of 
triangle , in counterclockwise arranges single substance in 
order of R32, R134a, R600a with topside apex as origin ,in a 
certain point on co-ordinate flat surface is displayed at ratio of 
distance ofpoint and each side of triangle . 

In addition at time of this , distance of point and theside of 
triangle corresponds to composition ratio of substance which 
wasinscribed to apex of triangle co-ordinate which is on side 
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[0072] 

m 1 ©fflTMlCfclvC. 1 It&S. 50° C © R2 

§i££, 2 liM 0°C 0 R22 (DE*i:0-fl)E 
***1-S&«l©aa¥««.3 li;U£-50°C 
0 R22 ©E*£H— ©EA***££ft©JR 



U2J ©±ffi©|* IV, 2V % 3 V It 

l, 2U 3L litefnJSfflfSSafrU C©iS«Tf 
t*t-6*t©ajtlcj3l^x R22 fcBlSH-©E 



[0073] 

»»¥«*© lVtlL©fffl©X»J7lCfc§fflfiE 
toli*R22£BHE*^tt50 o Ccfcy»l*SST? 

«1bUR22iBHE*THi50°C<fcy«l*ift£ 

vmfttfMftLx, 5o°c j:yiai^a*"eftffiic 



»«¥»*© 2V 1 2L ©Ps1©XU7lCfe^^ 
R22 tffi-EJlVlt 0°C iyil^SgT 

<bUR22 ts-E*"Ctt o°c <fcy«i*jas-e 



ftjft¥*a©3V4:3L©IBl©xU7lcfcS«fiE 
«Dfi.R22 <tfi]-E;fr-C*[*-50 o C <fcy»i*Sfi 

lc£1bUR22 £b-e*-ci*-5o°c j:y«i* 



[0074] 

J"«Pb%, $$§;UJ£ 50°C-H*;US o°c ©cfc-5 

a*affl©R22tffli^fc«nicfei\rii, as 

¥8H£© IV t !L©B©xiJ7fcft«¥iMi© 
2V t 2L ©B©XU74<«ft*J:%ft*¥« 
ft© IV £ 2L ©B©XU7ICft*ttrt1fc^ R2 

2 fte^aii»a"cfc* 0 



which facesto side. 
[0072] 

In phase equilibrium diagram of Figure 1 , as for 1 as pressure 
of R22 of temperature 50* as for air liquid equilibrium 
boundary , 2 of mixture which shows same pressure as 
pressure of R22 of temperature 0* as for air liquid equilibrium 
boundary , 3 of mixture which shows same pressure as 
pressure of R22 of temperature -50* itis a air liquid 
equilibrium boundary of mixture which shows same pressure . 

As for line 1 V, 2 V, 3 V of topside of air liquid equilibrium 
boundary 1, 2 , 3 as for line 1 L, 2L, 3L of the underside of 
saturated gas phase boundary , air liquid equilibrium 
boundary 1,2,3 you display saturated solution phase 
boundary , you become gas-liquid equilibrium state regarding 
range which was put between with this both lines , you show 
thealmost same pressure as R22 in respective temperature . 

[0073] 

1 V of air liquid equilibrium boundary and composition which 
is to area between 1 L, with same pressure as R22 50 * gas 
phase condensation doingwith a higher temperature , 50 * 
with a lower temperature change in liquid phase , withsame 
pressure as R22 50 * liquid phase evaporates with a lower 
temperature , 50 * with a higher temperature changes in gas 
phase . 

2 V of air liquid equilibrium boundary and composition which 
is to area between 2 L, with same pressure as R22 0 * gas 
phase condensation doingwith a higher temperature , 0 * with 
a lower temperature change in liquid phase , withsame 
pressure as R22 0 * liquid phase evaporates with a lower 
temperature , 0 * with a higher temperature changes in gas 
phase . 

3 V of air liquid equilibrium boundary and composition which 
is to area between 3 L, with same pressure as R22 - 50 * gas 
phase condensation doing with a higher temperature , - 50 * 
with a lower temperature change in the liquid phase , with 
same pressure as R22 - 50 * liquid phase evaporateswith a 
lower temperature , - 50 * with a higher temperature changes 
in gas phase . 

[0074] 

1 V of air liquid equilibrium boundary and a area between 1 L 
and 2 V of the air liquid equilibrium boundary and, regarding 
equipment which uses R22 for medium temperature like 
namely, condensation temperature 50* *vaporization 
temperature 0* , 1 V of kind of air liquid equilibrium 
boundary where area between 2 L is piled up and composition 
which is area between 2 L,are ideal in R22replacement 
coolant . 
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[0075] 

El 1 0)*g¥ffilIlfrb:bj!r i -&<fc'5l=,R32/R134a/ 
R600a frbfc<5 3 fiS»;1^J^«©*^lCtt, si 
SLE£ R22 <!:(§:l£M<!:^3<!:l^«!£frb 



[0076] 

El 1 00JfrblisR32/R134a/R6OOa frtth 3 

j*^a*»«rc"t»afflt«affla>si*Tf R22 

It, R32 rt<4~75 WM%. R134aA<0~77 !!%« 
R600a j5<0~93 SM%frb&& 3 J$#£T'fe<5 0 



[0077] 

$>(CH2F2, R32, *A-51.7'C. rT 
*ttft1t**ft»(b)iLT*V?*:/(i-C4H8» 
R600a, 3tjft-ll.7'C, 3*RrjBte)*ffll^»£ 
1=1*, SMbft<b**fcJlKa)iLT 80 S*%JJl 
±0) R32 t. Rl«14ftfc**)frlKb)£LT 20 
aa%JJlT© R600a l=j3L^T*3l*fcl**3t 

t#i=, »fcftft**»j«(a)tLT 85 mm%0 

R32 <t, W^ffi^b7X§ft;$S£(b)<tLT 15 S*% 
a) R600a fr&&4£jft4feli#M&ft£j»jft 

U R32 A? R600a lisWCfcC 

tt*<bftft***li(c)-e** i,i,i,2--fh77 

;U^-PI^>(CF3-CH2F, R134a, $j£-26.1°C, 



[0078] 

Lfc^oT, fl*(*\ *3ta^«Bt&**ftft 
fc**#J&a)4:LT 85 R32 1 . pTJBtt 

$Hb**}fr»f(b)£LT 15 R600a frb 

fc*«dMfci. *«5tt3MtSMb**}friI(c)iL 
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2 V of air liquid equilibrium boundary and a area between 2 L 
and 3 V of the air liquid equilibrium boundary and, to similar, 
regarding equipment which uses R22 for low temperature like 
condensation temperature 0* *vaporization temperature -50* , 
2 V of kind of air liquid equilibrium boundary where area 
between 3 L is piled up and composition which is area 
between 3 L, are ideal in R22replacement coolant . 

[0075] 

As understood from phase equilibrium diagram of Figure 1 , 
in case of 3 component mixed coolant which consist of 
R32/R134a/R600a, from viewpoint that, in one for medium 
temperature in preferred composition and one for low 
temperature as for preferred composition , as for partially 
makes vapor pressure almost equal to R22, although overlap it 
does,as one for low temperature as for preferred range, As one 
for medium temperature composition range which can be 
selected in comparisonwith preferred range is spreading 
generally. 

[0076] 

In order to become vapor pressure which with 3 component 
mixed coolant which consist of the R32/R134a/R600a almost 
is equal to R22 with both for medium temperature and low 
temperature as for range which is substituted, R32 4 - 75 
weight %, R134a 3 -component system where 0-77 
weight %, R600a consist of 0 - 93 weight % is fromexample 
of Figure 1 . 

[0077] 

When here, isobutane (i- C4H8, R600a, boiling point -1 1.7* , 
strong combustible ) is used difluoromethane (CH2F2, R32, 
boiling point -51.7* , weak combustible ), combustible 
hydrocarbon coolant (b ) as the fluorinated hydrocarbon 
coolant (a ) as, fluorinated hydrocarbon coolant (a ) as R32 
and combustible hydrocarbon coolant of 80 weight % or more 
(b ) as azeo tropic boiling or azeotrope-like mixture is formed 
in R600a of 20 weight % or less . 

Especially, fluorinated hydrocarbon coolant (a ) as 
composition which consists of R600a of 15 weight % R32 and 
combustible hydrocarbon coolant of 85 weight % (b ) as 
forms azeotrope ,boiling point is low not only a R32 and a 
R600a of each component , 1, 1, land 2 -tetrafluoroethane 
where it is a incombustibility fluorinated hydrocarbon coolant 
(c ) in comparison with (CF3- CH2F, R134a, boiling point 
-26.1* , incombustibility ). 

[0078] 

Therefore, fluorinated hydrocarbon coolant which becomes 
for example azeotrope (a ) as R32 and the combustible 
hydrocarbon coolant of 85 weight % (b ) as, composition and 
incombustibility fluorinated hydrocarbon coolant which 
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m%<7> R32 t. i*«14£<b7k*}friI(b)£LT l 

5 a*%0 R6ooa fr%&&m%utoiiiiKM 

t. (c)R134a CD 2 JI£(Z>ftftK$#£¥tiU * 
*tt»<btfMb**)fr*Kc)fcLT R134a £ft 45 
-75 S*%, 3WktfMb*3H»*Ka)tL-C 85 fi 
m%0 R32 t, pT»ttflMb**}frlKb)iLT 1 
5 mm%0> R600a ^&46S^^KO>^Km 

frbiiHG 25-55 mm.%(»mmT'&mom-&\z 



[0079] 

ccDctli, m i cotg¥«rli]±T\ 3MbdMb* 

*ft«(a)£LT85M%©R32£, TOttflHb 
7k^ttJ£(b)£LT 15 fi*%CO R600a frbfc& 
&j£4fe£« *JIM4»fc*fl;**)*J*(c)R134a 



LfctfoT, El l <D4|3F«H±-C, SMbeMb* 
m/USI(a)<!:LT85M*%OR32t, RlJBteflMb 
7K^/^^(b)(!:LT 15 R600a frb&& 

mtfWak. *8tt#tetfMb*ili}frlI(cjRi34a 

lV£2L©lfl]T?rt 

icfc^r R22 tmmzfomnmtte&itmx; 

miZx&T'Z. 2V£3L©MT?fl 
'ALXftmttlti , m&m® R22 £ffll*fc*# 
lcfcVTR22 tBISBI»(D*ftEt«:<6«»* 



[0080] 

CCDit, 0 1 COtfiJfrbl** R32/R134a/R600afr 

X' R22 il5lSn*<D*ftEi«t*«kai=3t*$ 
HfceHtt, R32 A<Sft 20-45 R134a A< 

ft 45-75 Ii% R600a 3.5-8.5 



[0081] 

±IBCOjEdi^SCO^J|CfcL>Tli, R22 ^H^E 



consist of the R600a of 15 weight % (c ) as, it tries pulling 
straight lines which ties the R134a, on phase equilibrium 
diagram of Figure 1 . 

namely, fluorinated hydrocarbon coolant (a ) as to prepare 
coolant container of mixed coolant which consists of R600a 
of 15 weight % R32 and combustible hydrocarbon coolant of 
85 weight % (b ) as and coolant container of 2 kinds of (c ) 
R134a, approximately 45 - 75 weight %, fluorinated 
hydrocarbon coolant (a )as R134a incombustibility fluorinated 
hydrocarbon coolant (c ) as R32 of 85 weight % and, While 
from coolant container of mixed coolant which consists of 
R600a of 15 weight % combustible hydrocarbon coolant (b ) 
as in range of approximately 25 - 55 weight % the weighing 
doing appropriately in ratio of option you think of that itis 
filled. 

[0079] 

This, on phase equilibrium diagram of Figure 1 , fluorinated 
hydrocarbon coolant (a ) as interiordivision doing straight 
lines which ties composition and incombustibility fluorinated 
hydrocarbon coolant (c ) R134a which consist of R600a of 15 
weight % R32 and combustible hydrocarbon coolant of 85 
weight % (b ) as appropriately in ratio of option , is suitable to 
thething which is filled. 

Therefore, on phase equilibrium diagram of Figure 1 , 
fluorinated hydrocarbon coolant (a ) as interiordivision doing 
straight lines which ties composition and incombustibility 
fluorinated hydrocarbon coolant (c ) R134a which consist of 
R600a of 15 weight % R32 and combustible hydrocarbon 
coolant of 85 weight % (b ) as, 1 V of air liquid equilibrium 
boundary , and between 2 L if it isfilled, Be able to exchange 
to replacement coolant which becomes vapor pressure which 
isalmost equal to R22 in equipment which uses R22 for the 
medium temperature , if interior division it does 2 V of air 
liquid equihbrium boundary and andbetween 3 L is filled, it is 
something which can be exchanged to replacement coolant 
which becomes vapor pressure which almost is equal to R22 
in equipment which uses R22 for low temperature . 

[0080] 

At time of this , in order to become vapor pressure which with 
3 component mixed coolant which consist of 
R32/R134a/R600a almost is equal to R22 with the both for 
medium temperature and low temperature as for range which 
is filled,R32 approximately 20 - 45 weight %, R134a 3 
-component system where approximately 45- 75 weight %, 
R600a consist of approximately 3.5 - 8.5 weight % is from 
example of Figure 1 . 

[0081] 

Regarding example of above-mentioned packing method , in 
order to make R22 and vapor pressure almost equal, example 
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A< R22 a>MUflMDft{*0ftft£Bt£*L 

[0082] 

*«tt»<b£fc**Jfr«(c)T?&* R134a £5fc 

<b7K*ft«(a)£LT85M*%©R32£\ TOtt 
j*lb7Kf^t&I(b)tLT 15 WM%(D R600a frb 

-r€)cfc5ic-r^[iiifflwr*fe^o 

[0083] 

*6l=**WlCj:-B*a*3aiJCffiAtf , R32/R1 
34a/R600a b&6 3 J*#g£)frJir*#*3l5I 
£fr&I<t&3A^R32,R134a.R600a 

& pjj&ttfl) R600a ©*S*<tt<ft*Ztfcfc<, 



[0084] 

19 2 l* % »<bft<b*3H»ttE(a)tLTS?7/U^P 
>£>(CH2F2. R32, 8W-51.7*<\ Spl«1t), 
pI«ttft<b7k*5%«(b)tLT^>(ii-C4H8, R 
600, S*jS-0.5'C. *«tt*fcflMb 
7K^^^(c)<tLr l,l,l,2-xh97;U*PX$t> 
(CF3-CH2F. R134a, $,&-26.1°C, T*tt)© 

;UJt 50°C, 0°C. -50°C 0) R22 ®E*£H-0 
[0085] 

B 2 0) Wbl* . R32/R134a/R600 b&6 3 
»S^^aT?*Sffltftaffl©ffi*1f R22 i 

14* R32 7b< 7-74 R134a ti< 0-77 fim%> 

R600a 0-92 b&& 3 J$#^T-fc& 0 



which is exchangedwas shown, but vapor pressure because 
almost it is proportionate to the cooling and freezing 
capacity , can make also cooling and freezing capacity almost 
equal. 

When it adjusts to also setting of capillary tube and expansion 
valve or other constrictor whichare a constituent of 
refrigeration cycle equipment , in order density of for example 
saturated liquid density of condensation temperature saturated 
liquid of R22 to make almost equal, interior division doing,it 
is possible to be filled. 

[0082] 

While packing method here being filled composition which 
consists of the R600a of 15 weight % first, R32 and 
combustible hydrocaibon coolant of 85 weight % (b ) aswith 
R134a which is a incombustibility fluorinated hydrocaibon 
coolant (c ) which is a incombustibility and a high boiling 
point the fluorinated hydrocaibon coolant which is a weak 
combustible and a low boiling point (a ) as, watching status of 
equipment , if it is filled it requires, it is a practical . 

[0083] 

Furthermore if you follow packing method with this 
invention , as for 3 component mixed coolant which consist of 
R32/R134a/R600a it becomes nonazeotropic mixed coolant 
be able to control the composition change of mixed coolant 
concentration of R600a of strong combustible whichshould be 
a trace , but each component of R32, R134a, R600a in 
comparison with the method which is filled individually, 
becoming high without, while the normally guaranteeing 
safety , It is something which it can be filled with normally 
constant composition . 

[0084] 

As for Figure 2 , fluorinated hydrocarbon coolant (a ) as 
butane (n- C4H8, R600, boiling point -0.5* , strong 
combustible ), incombustibility fluorinated hydrocaibon 
coolant (c ) as the difluoromethane (CH2F2, R32, boiling 
point -51.7* , weak combustible ), combustible hydrocaibon 
coolant (b ) as 1, 1, 1 and 2 -tetrafluoroethane with mixture of 
the three kinds of (CF3- CH2F, R134a, boiling point -26. 1 * , 
incombustibility ), as pressure of R22 of temperature 50* , 
0* , -50* of mixed coolant which configuration is done it is 
something which shows equilibrium state in thesame pressure 
making use of triangle co-ordinate . 

[0085] 

In order to become vapor pressure which with 3 component 
mixed coolant which consist of the R32/R134a/R600 almost 
is equal to R22 with both for medium temperature and low 
temperature as for range which is substituted, R32 7 - 74 
weight %, R134a 3 -component system where 0 - 77 
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[0087] 

CI<7)<t£\ El 2 tf)#Jfrbl*. R32/R134a/R600 

Tr R22 £(5f*0*0«ftE*&*J:5lcft** 
flfclEHI*. R32 25-50 8*%. R134a A< 
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[0088] 

IC W*"<6EH£* R32/R600a (Dft^y IC R32/ 
R600 -eft#f * R32 tflft 20- 

50 MM%. R134a ;6<&J 45-75 fi*%. R600a * 
tzl* R600 Mfo 2.5-8.5 aS%frb&£ 3 Jj£# 

Si*, *»fflfc«affl©ii*-o R22 ©ttgft 



[0089] 

(£ 1)1**85 as%/15 am%G) R32/R600a g 
^fflEt R134a 3 fiR»S©1*Sa)JB^ 

22 tOttitVTTsLtzbOVth&o 



weight %, R600a consist of 0 - 92 weight% % is fromexample 
of Figure 2 . 

[0086] 

Therefore, fluorinated hydrocarbon coolant which becomes 
for example azeo trope (a ) as R32 and the combustible 
hydrocarbon coolant of 90 weight % (b ) as, composition and 
incombustibility fluorinated hydrocarbon coolant which 
consist of the R600 of 10 weight % (c ) as, it tries pulling 
straight lines which ties the R134a, on phase equilibrium 
diagram of Figure 2 . 

namely, fluorinated hydrocarbon coolant (a ) as to prepare 
coolant container of 2 kinds of R134a coolant container and 
incombustibility fluorinated hydrocarbon coolant of mixed 
coolant which consists of R600 of 10 weight % the R32 and 
combustible hydrocarbon coolant of 90 weight % (b ) as (c ) 
as, approximately 45 - 75 weight %, fluorinated hydrocarbon 
coolant (a ) as R134a incombustibility fluorinated 
hydrocarbon coolant (c ) as R32 of 90 weight % and, While 
from coolant container of mixed coolant which consists of 
R600 of 10 weight % combustible hydrocarbon coolant (b ) as 
in range of approximately 25 - 55 weight % the weighing 
doing appropriately in ratio of option you think of that itis 
filled. 

[0087] 

At time of this , in order to become vapor pressure which with 
3 component mixed coolant which consist of 
R32/R134a/R600 almost is equal to R22 with the both for 
medium temperature and low temperature as for range which 
is filled,R32 approximately 25 - 50 weight %, R134a 3 
-component system where approximately 45- 75 weight %, 
R600a consist of approximately 2.5-5.5 weight % is from 
example of Figure 2 . 

[0088] 

Therefore, way it becomes vapor pressure which almost is 
equal to R22 when range which is substituted, in place of 
R32/R600a itsubstitutes with R32/R600, if you think, R32 
approximately 20 -50 weight %, R134a as for 3 -component 
system where approximately 45 - 75 weight %, R600a or the 
R600 consist of approximately 2.5 - 8.5 weight %, is useable 
with the both for medium temperature and low temperature as 
replacement coolant of R22. 

[0089] 

As for (Table 1 ), R32/R600amixed coolant of 85 
weight %/15weight % and ideal refrigeration performance 3 
-component system where itconsists of R134a in specific 
mixed composition , it is something which isshown with 
contrast with R22 for medium temperature . 
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*fc, m*.l£s R32/R600a(85 WS.%/15 fiS%) 
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[0092] 
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[0093] 

^fcsR32/R600a <OVtt> l M~ R32/R600 T*tt# 
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2.5-8.5 1*%J&*&&& 3 Jt^^li, R22 £ 

ffll*fc««©tt*£LTa«fcfifc»*l;:, ft 
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£\Zlt s R32 15-60 JU%« R134a tfJft 40 
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[0094] 



2002-8-14 

condition for medium temperature is, when condensation 
average temperature 50 *, evaporation average temperature 0 
*, condenser outlet supercooling degree 0 deg , evaporator 
outlet overheating degree are 0 deg . 

[0090] 

Way you understand from (Table 1 X for example R32/R600a 
(85 weight %/l 5 weight % ) 3 -component system , where 30 
weight % and R134a consist of 70 weight % namely R32 25.5 
weight %, R134a as for 3 -component system where 70 
weight %, R600a consist of 4.5 weight %, in comparison with 
the R22 as for cooling and freezing capacity equipment where 
you want to make pressure ofsomewhat low ones almost 
equal and, It decreased discharge temperature to be, there is a 
feature that it can be filledas substitution of equipment . 

[0091] 

In addition, for example R32/R600a (85 
weight %/15weight % ) 3 -component system , where 40 
weight % and R134a consist of 60 weight % namely R32 34 
weight %, R134a as for 3 -component system where 60 
weight %, R600a consist of 6 weight %, as for pressure 
although it rises somewhat,made cooling and freezing 
capacity increase in comparison with R22 to be, there is 
afeature that it can be filled as substitution of equipment . 

[0092] 

With example of (Table 1 ), mixing azeotrope-like mixed 
coolant of R32/R600a of 85 weight %/15weight % toratio of 
option in high boiling point coolant of R134a, it showed 
casewhere it is filled as substitution of equipment which uses 
R22,but when it is filled as substitution of equipment which 
uses the R502, it is something where vapor pressure of option 
and adjusting the cooling and freezing capacity become 
possible. 

[0093] 

In addition, when in place of R32/R600a it substitutes with 
R32/R600,being similar, R32 approximately 20 - 50 
weight %, R134a as for 3 -component system where 
approximately 45 - 75 weight %, R600a or R600 consist 
ofapproximately 2.5 - 8.5 weight %, when it is filled as 
substitution of equipment which uses R22, being something 
where vapor pressure of the option and adjusting cooling and 
freezing capacity become possible, When in equipment which 
uses various R22 and R502 it is filled with various objective 
as substitution, R32 approximately 15-60 weight %, R134a 
issomething whose 3 -component system where 
approximately 40 - 85 weight %, R600a or the R600 consist 
of approximately 0-10 weight % are desirable. 

[0094] 
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0.D0 


A A A 
0.44 
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0.00 
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67.1 


68.8 
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71.7 




0.00 


5.38 


5.58 


5.61 


5.50 




0.00 


4.76 


5.22 
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^«t(a)tpT«ttft<b7K**a(b)i:a)*aM«ffl 
>frlI(c)ffl|l*£*>1*£LT*Rl25 38 



[0096] 

0 3 (i, »<b*1b**ft«<a)£LT 1,1,1,2-xh 
^;U^DX^>(CF3-CH2F, R134a, $£-26. 

£>(n-C4H8. R600, ^^-0.5°C, S&RMStt)* 

^Ktt»1bft<b7k*^»(c)4:LT^>^;u^ 

□X$>(CF3-CHF2, R125, 3MS-48.1°C, 



[0095] 

You explain concerning Working Example of 3 component 
mixed coolant and its concrete coolant packing method which 
areproduced (embodiment 3 ) and, making use of coolant 
packing method of this invention , making use offigure of 
vapor pressure . 

You explain concerning one Working Example which 
includes R125 fluorinated hydrocarbon coolant where A) 
boiling point becomes high here as replacement coolant of 
R22 as 3 component mixed coolant which it uses, (a ) with 
combustible hydrocaibon coolant (b ) with as combination of 
incombustibility fluorinated hydrocarbon coolant (c ) where 
azeotrope-like mixed coolant and boiling point become low, 
similar coolant packing method can beused, but concerning 
other 3 component mixed coolant . 

[0096] 

As for Figure 3 , fluorinated hydrocaibon coolant (a ) as 
butane (n- C4H8, R600, boiling point -0.5* , strong 
combustible ), incombustibility fluorinated hydrocaibon 
coolant (c ) as 1, 1,1 and 2 -tetrafluoroethane (CF3- CH2F, 
R134a, boiling point -26.1* , incombustibility ), combustible 
hydrocarbon coolant (b ) as with mixture of three kinds of the 
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[0097] 

*Hft£flU::fcl*-C[4, R125. R134a, R600 (D 
TI&^S^LT&BtftlHiyiC R125, R134a, R 

600 <Diiirm-%e$iHBUTfcy,jsa¥® 

±©&*£lcfctt*#j*#fl!>l§j*]£(MH:) 

ic«»-r*«iicft*=ftji#©mjjiiriB**i 



[0098] 

0 3 ©ttTlrBllctei^T, l l±a£ 50°C 0 R2 
2 ©Eaim-ttEafc^S^toroftfcT 

%S£U 2 lifflJS 0°C 0 R22 ©E*J<t|i]-©E 
MSt^ft(Dg;1S¥i8, 3 [*;SJg-50°C 
© R22 ©E*tP-0>E***-f 



SitTH K 2. 3 ©±1110)18 IV, 2V. 3V [* 

filnftffitiU ftftVffrtt U 2, 3 ©Tffll©« l 
**L^*l©aSlCfcL^T R22 tlSfSW-©E 



[0099] 

ftli, R22£H-E*^l*50'CcfcyKl*fflfiT? 

£itu R22 1 H-E*-er* 50° c j:y fti*as 



ft*¥«fifl> 2V 1 2L ©W©xy 7lCft-5fifiR 
tttt , R22 <t^-E*T*(i 0°C cfcym^jgr* 

%mmmLx,o°c <fey«i^sa-c»4BiraE 
ibL,R22 tia-E*-ett o°c «ky«i*aft-c 
affi*<«*LT:,o o c *y»t«Tf»«ic* 



pentafluoroethane (CF3- CHF 2, R125, boiling point -48.1* , 
incombustibility ), as pressure of R22 of temperature 50* , 
0* , -50* of mixed coolant which configuration is done it is 
something which shows equilibrium state in same pressure 
making use of triangle co-ordinate . 

[0097] 

Regarding this triangle co-ordinate , boiling point is low in 
order of R125, R134a, R600, but the composition ratio 
(weight ratio ) of each component which in each apex of 
triangle , in counterclockwise arranges single substance in 
order of R125, R134a, R600 with topside apex as origin ,in a 
certain point on co-ordinate flat surface is displayed at ratio of 
distance ofpoint and each side of triangle . 

In addition at time of this , distance of point and theside of 
triangle corresponds to composition ratio of substance which 
wasinscribed to apex of triangle co-ordinate which is on side 
which facesto side. 

[0098] 

In phase equilibrium diagram of Figure 3 , as for 1 as pressure 
of R22 of temperature 50* as for air liquid equilibrium 
boundary , 2 of mixture which shows same pressure as 
pressure of R22 of temperature 0* as for air liquid equilibrium 
boundary , 3 of mixture which shows same pressure as 
pressure of R22 of temperature -50* itis a air liquid 
equilibrium boundary of mixture which shows same pressure . 

As for line 1 V, 2 V, 3 V of topside of air liquid equilibrium 
boundaiy 1, 2 , 3 as for line 1 L, 2L, 3L of the underside of 
saturated gas phase boundaiy , air liquid equilibrium 
boundary 1,2,3 you display saturated solution phase 
boundary , you become gas-liquid equilibrium state regarding 
range which was put between with this both lines , you show 
thealmost same pressure as R22 in respective temperature . 

[0099] 

1 V of air liquid equilibrium boundary and composition which 
is to area between 1 L, with same pressure as R22 50 * gas 
phase condensation doingwith a higher temperature , 50 * 
with a lower temperature change in liquid phase , withsame 
pressure as R22 50 * liquid phase evaporates with a lower 
temperature , 50 * with a higher temperature changes in gas 
phase . 

2 V of air liquid equilibrium boundary and composition which 
is to area between 2 L, with same pressure as R22 0 * gas 
phase condensation doingwith a higher temperature , 0 * with 
a lower temperature change in liquid phase , withsame 
pressure as R22 0 * liquid phase evaporates with a lower 
temperature , 0 * with a higher temperature changes in gas 
phase . 
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5o°c-is*a« o°c ©£a 
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*3ft«affl© R22 £ffll*fc«»CfclvC(*. 
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It© 3V t 3L ©IBI©XiJ7#a&4J:%A* 
¥fl5«© 2V t 3L ©lfflOXiJ7lCfc*fflfi6» 
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[0101] 

03 ©ffi¥t&0A N bt>fr£J:dlC % R125/R134a/ 
R600 3 fit»S^)^Jll©ii^lCtt. 8 

m££ R22 tfiisia^t-rsit^tBja^e) 
(4. *afflic»a«c«fit«ii:,fiafflic»afj: 
fflfitttf*. w^wiciiatt-r**©©, tsaffl 

£LT#afc©BB\ *affltLTffaftttffl 



[0102] 

0 3 ©#ijfrb(*,R125/R134a/R600 3 

i*»a*?frji-e*affl4:ittaffl©i5*i? R22 

il5ISW»©3KftEfc«i:*ckaicft»r*«B 
l±.R125 A< 57-97 Ss%.R134a A< 0-43 1 
»%. R600a # 0-39 S*%fr b&<5 3 $#^T* 



[0103] 

ZZX\ JMk*ft***H(a)i:Lr 1,1,1,2-x h 
^ JU*PX$>(CF3-CH2F, R134a, $,£-26. 

*>(n-C4H8. R600, $£-0.5° C, 3t pJjB*i4)£ 
fflL^ig^lClt, »fc*fc***K(a)fcLT 9 



3 V of air liquid equilibrium boundaiy and composition which 
is to area between 3 L, with same pressure as R22 - 50 * gas 
phase condensation doing with a higher temperature , - 50 * 
with a lower temperature change in the liquid phase , with 
same pressure as R22 - 50 * liquid phase evaporateswith a 
lower temperature , - 50 * with a higher temperature changes 
in gas phase . 

[0100] 

1 V of air liquid equilibrium boundaiy and a area between 1 L 
and 2 V of the air liquid equilibrium boundaiy and, regarding 
equipment which uses R22 for medium temperature like 
namely, condensation temperature 50* ^vaporization 
temperature 0* , 1 V of kind of air liquid equilibrium 
boundaiy where area between 2 L is piled up and composition 
which is area between 2 L,are ideal in R22replacement 
coolant . 

2 V of air liquid equilibrium boundaiy and a area between 2 L 
and 3 V of the air liquid equilibrium boundaiy and, to similar, 
regarding equipment which uses R22 for low temperature like 
condensation temperature 0* "Vaporization temperature -50* , 
2 V of kind of air liquid equilibrium boundaiy where area 
between 3 L is piled up and composition which is area 
between 3 L, are ideal in R22replacement coolant . 

[0101] 

As understood from phase equilibrium diagram of Figure 3 , 
in case of 3 component mixed coolant which consist of 
R125/R134a/R600, from viewpoint that, in one for medium 
temperature in preferred composition and one for low 
temperature as for preferred composition , as for partially 
makes vapor pressure almost equal to R22, although overlap it 
does,as one for low temperature as for preferred range, As one 
for medium temperature composition range which can be 
selected in comparisonwith preferred range is spreading 
generally. 

[0102] 

In order to become vapor pressure which with 3 component 
mixed coolant which consist of the R125/R134a/R600 almost 
is equal to R22 with both for medium temperature and low 
temperature as for range which is substituted, R125 57 - 97 
weight %, R134a 3 -component system where 0 - 43 
weight %, R600a consist of 0 - 39 weight % is fromexample 
of Figure 3 . 

[0103] 

When here, butane (n- C4H8, R600, boiling point -0.5* , 
strong combustible ) is used 1,1,1 and 2 -tetrafluoroethane 
(CF3- CH2F, R134a, boiling point -26.1* , incombustibility ), 
combustible hydiocaibon coolant (b )as fluorinated 
hydrocaibon coolant (a ) as, fluorinated hydrocaibon coolant 
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[0104] 

fc**!fr«(a)£LT 95 fif:%© R134a ± % pJ^S 
tt&<b*3li*TtJ*(b)£LT 5 £fi%© R600 
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[0105] 
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(a ) as R134a and combustible hydrocarbon coolant of 90 
weight % or more (b ) as azeo tropic boiling or azeotrope-like 
mixture is formed in R600 of 10 weight % or less . 

Especially, fluorinated hydrocarbon coolant (a ) as 
composition which consists of R600 of 5 weight % R134a and 
combustible hydrocarbon coolant of 95 weight % (b ) as 
forms azeotrope .compared to as for R 134a and R600 of each 
component although the boiling point is low, 
pentafluoroethane which is a incombustibility fluorinated 
hydrocarbon coolant (c ) (CF3- CHF 2, R125, boiling point 
-48.1* , incombustibility ) boiling point is higher. 

[0104] 

fluorinated hydrocarbon coolant (a ) as it tries pulling straight 
lines which ties R125 whichis a composition and a 
incombustibility fluorinated hydrocarbon coolant (c ) which 
consist of R600 of 5 weight % the R134a and combustible 
hydrocarbon coolant of 95 weight % (b ) as, on phase 
equilibrium diagram of the Figure 3 . namely, fluorinated 
hydrocarbon coolant (a ) as to prepare coolant container of 2 
kinds of R125 which isa coolant container and a 
incombustibility fluorinated hydrocarbon coolant (c ) of 
mixed coolant which consists of R600 of 5 weight % R134a 
and combustible hydrocarbon coolant of 95 weight % (b ) as, 
(fluorinated hydrocarbon coolant (a ) as while from coolant 
container of mixed coolant which consists of R600 of 5 
weight % R134a and combustible hydrocarbon coolant of 95 
weight % (b ) as inrange of approximately 60 - 80 weight % 
weighing doing R125 whichis approximately 20 - 40 
weight %, incombustibihty fluorinated hydrocarbon coolant 
(c ) appropriately in ratio of option you think of that it is 
filled. )Therefore, with for example azeotrope it becomes 

[0105] 

This, on phase equilibrium diagram of Figure 3 , fluorinated 
hydrocarbon coolant (a ) as interiordivision doing straight 
lines which ties R125 which is a composition and a 
incombustibihty fluorinated hydrocarbon coolant (c ) which 
consist of R600 of 5 weight % R134a and combustible 
hydrocarbon coolant of 95 weight % (b ) as appropriately in 
ratio of option , is suitable tothing which is filled. 

Therefore, on phase equilibrium diagram of Figure 3 , 
(fluorinated hydrocarbon coolant (a ) as interior division 
doing straight lines which ties R125 which is a composition 
and a incombustibility fluorinated hydrocarbon coolant (c ) 
which consist of R600 of 5 weight % R134a and combustible 
hydrocarbon coolant of 95 weight % (b ) as, 1 V of air liquid 
equilibrium boundary , andbetween 2 L if it is filled, almost 
be able to exchange to the replacement coolant which 
becomes vapor pressure which is equal to R22 in equipment 
which uses R22 for medium temperature , Interior division 
doing 2 V of air liquid equilibrium boundary , and between 3 



Page 30 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP2002228307A 

[0106] 

ZO)t$, ffl 3 (Dfflfrblt. R125/R134a/R600 

T? R22 tm$m%f(»m%Kttj:&&?lz1tM£ 
4lfc^Bli,R125 60-80 Sg% % R134a 
ttm 20-40 SM%, R600 tfifa 1-2 fi*%frb 
ft* 3 J&#!T'&3o 

[0107] 

±Ga&K#&a>0Hc&ivcii, R22 tiKftE 



[0108] 

3Mb0Hb**#JI(a)£LT 95 SS%0) R134a 

ts ^m&mtim'ftm&tLT s mm%(o R6 
oo tubtt&mam&ifcicau *«tt*o« 

»jS-e*«T*it»ftj(Mb**)frli(c)4LT 
R125 *,**<D#3Z*M«Ui:jb<&a*r<5«fc 

[0109] 

*&K*»WlCj:**«*ttKttitK, R125/R 
134a/R600 frbfc<5> 3 J&tiBftftfIli#ftM 
£3ftJ£<!:fc&?!)<s R125, R134a, R600 (D&tfttt 

ajRT«1ta> R600 ©MjWttSIIfcfcJK, 

/i^^«©ffl««<b*«i«n?t, 



[0110] 



2002-8-14 

L ifit is filled, it is something which you can exchange to 
replacement coolant which becomes vapor pressure which 
almost is equal to R22 in the equipment which uses R22 for 
low temperature . ) 

[0106] 

At time of this , in order to become vapor pressure which with 
3 component mixed coolant which consist of 
R125/R134a/R600 almost is equal to R22 with the both for 
medium temperature and low temperature as for range which 
is filled,R125 approximately 60 - 80 weight %, R134a 3 
-component system where approximately 20- 40 weight %, 
R600 consist of approximately 1 - 2 wt% is from example of 
the Figure 3 . 

[0107] 

Regarding example of above-mentioned packing method , in 
order to make R22 and vapor pressure almost equal, example 
which is exchangedwas shown, but vapor pressure because 
almost it is proportionate to the cooling and freezing 
capacity , can make also cooling and freezing capacity almost 
equal. 

When it adjusts to also setting of capillary tube and expansion 
valve or other constrictor whichare a constituent of 
refrigeration cycle equipment , in order density of for example 
saturated liquid density of condensation temperature saturated 
liquid of R22 to make almost equal, interior division doing,it 
is possible to be filled. 

[0108] 

While packing method here being filled fluorinated 
hydrocarbon coolant which is a incombustibility and a high 
boiling point (a ) as R125, watching status of equipment first, 
the incombustibility fluorinated hydrocarbon coolant which is 
a incombustibility and a low boiling point (c ) as composition 
which consists of R600 of 5 weight % R134a and combustible 
hydrocarbon coolant of 95 weight % (b ) as, if itis filled it 
requires, it is a practical . 

[0109] 

Furthermore if you follow packing method with this 
invention , as for 3 component mixed coolant which consist of 
R125/R134a/R600 it becomes nonazeotropic mixed coolant 
be able to control the composition change of mixed coolant 
concentration of R600 of strong combustible whichshould be 
a trace , but each component of R125, R134a, R600 in 
comparison with the method which is filled individually, 
becoming high without, while the normally guaranteeing 
safety , It is something which it can be filled with normally 
constant composition . 

[0110] 
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As for Figure 4 , fluorinated hydrocaibon coolant (a ) as 
isobutane (i- C4H8, R600a, boiling point -11.7* , strong 
combustible ), incombustibility fluorinated hydrocaibon 
coolant (c ) as 1, 1,1 and 2 -tetrafluoroethane (CF3- CH2F, 
R134a, boiling point -26.1* , incombustibility ), combustible 
hydrocaibon coolant (b ) as with mixture of three kinds of the 
pentafluoroethane (CF3- CHF 2, R125, boiling point -48.1* , 
incombustibility ), as pressure of R22 of temperature 50* , 
0* , -50* of mixed coolant which configuration is done it is 
something which shows equilibrium state in same pressure 
making use of triangle co-ordinate . 

[0111] 

In order to become vapor pressure which with 3 component 
mixed coolant which consist of the R125/R134a/R600a 
almost is equal to R22 with both for medium temperature and 
low temperature as for range which is substituted, R125 52 - 
91 weight %, R134a 3 -component system where 0-43 
weight %, R600a consist of 0 - 45 weight % is fromexample 
of Figure 4 . 

[0112] 

Therefore, fluorinated hydrocaibon coolant which becomes 
for example azeo trope (a ) as R134a and the combustible 
hydrocaibon coolant of 80 weight % (b ) as, it tries pulling 
straight lines which ties the R125 which is a composition and 
a incombustibility fluorinated hydrocaibon coolant (c ) which 
consist of R600a of 20 weight %, on phase equilibrium 
diagram of Figure 4 . 

namely, fluorinated hydrocaibon coolant (a ) as to prepare 
coolant container of 2 kinds of R125 which isa coolant 
container and a incombustibility fluorinated hydrocaibon 
coolant (c ) of mixed coolant which consists of R600a of 20 
weight % R134a and combustible hydrocaibon coolant of 80 
weight % (b ) as, fluorinated hydrocaibon coolant (a ) as the 
R134a of 80 weight % and, While from coolant container of 
mixed coolant which consists of R600a of 20 weight % 
combustible hydrocaibon coolant (b ) as in range of 
approximately 55 - 75 weight % the weighing doing R125 
which is approximately 25 - 45 weight %, incombustibility 
fluorinated hydrocaibon coolant (c Appropriately in ratio of 
option you think of that it is filled. 

[0113] 

At time of this , in order to become vapor pressure which with 
3 component mixed coolant which consist of 
R125/R134a/R600a almost is equal to R22 with the both for 
medium temperature and low temperature as for range which 
is filled,R125 approximately 55 - 75 weight %, R134a 3 
-component system where approximately 20- 40 weight %, 
R600a consist of approximately 5-9 weight % is from 
example of the Figure 4 . 
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[0114] 

Therefore, way it becomes vapor pressure which almost is 
equal to R22 when range which is substituted, in place of 
R125/R600 itsubstitutes with R125/R600a, if you think, R125 
approximately 55 -80 weight %, R134a as for 3 -component 
system where approximately 20-40 weight %, R600a or the 
R600 consist of approximately 1 - 9 weight %, is useable with 
the both for medium temperature and low temperature as 
replacement coolant of R22. 

[0115] 

As for (Table 2 ), R134a/R600mixed coolant of 95 
weight %/5weight % and ideal refrigeration performance 3 
-component system where itconsists of R125 in specific 
mixed composition , it is something which isshown with 
contrast with R502 for medium temperature . 

condition for medium temperature is, when condensation 
average temperature 50 *, evaporation average temperature 0 
*, condenser outlet supercooling degree 0 deg , evaporator 
outlet overheating degree are 0 deg . 

[0116] 

As understood from (Table 2 ), R134a/R600 (95 
weight %/5weight % ) 3 -component system , where 40 
weight % and R125 consist of 60 weight % namely R125 60 
weight %, R134a as for 3-component system where 38 
weight %, R600 consist of 2 wt% , as for cooling and freezing 
capacity although itis somewhat low, decreased pressure and 
discharge temperature in comparison with R502 to be, there is 
a feature that it can be filled assubstitution of equipment . 

[0117] 

In addition, for example R134a/R600 (95 
weight %/5weight % ) 3 -component system , where 30 
weight % and R125 consist of 70 weight % namely R125 70 
weight %, R134a as for 3 -component system where28.5 
weight %, R600 consist of 1.5 weight %, can improve low 
cooling and freezing capacity somewhat incomparison with 
R502, pressure was brought close to R502 and discharge 
temperature decreased to be, there is a feature that can be 
filledas substitution of equipment . 

[0118] 

With example of (Table 2 ), mixing azeotrope-like mixed 
coolant of R134a/R600 of 95 weight %/5weight % toratio of 
option in high boiling point coolant of R134a, it showed 
casewhere it is filled as substitution of equipment which uses 
R502,but when it is filled as substitution of equipment which 
uses the R22, it is something where vapor pressure of option 
and adjusting the cooling and freezing capacity become 
possible. 
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[0119] 

R134a/R600 ©ftfrUfC R134a/R600a T*ft#^" 
5*^*EH*T?&y, R125 ffm 55-80 M%, 
R134a 20-40 fifi%, R600a 3=7il* R600 
1-9 ia%fr 3 R502 £ ffl 

L^fc«lf (D«Si:L-c3fea$*ifc«^l=, ffiS 
©«SE^)fc*1l&a©H££fif3Z£tfpni&£ 
&4t©-C&y, fl*©R22 ^f>R502£ffll*fctt 
»lca-<?© I «n? l t#fcLT&*1-.&i*£l:: 
Its R125 50-85 R134a tfffa 15-5 

0 R600a R600 0-10 M% 

frfcfc* 3 j$#&tfM£U^©-efc3 0 



[0120] 
[«2] 



[0119] 

When in place of R134a/R600 it substitutes with 
R134a/R600a, beingsimilar, R125 appioxiinately 55 - 80 
weight %, R134a as for 3 -component system 
whereapproximately 20 - 40 weight %, R600a or R600 consist 
of approximately 1 -9 weight %, when it is filled as 
substitution of equipment which uses the R502, being 
something where vapor pressure of option and adjusting the 
cooling and freezing capacity become possible, When in 
equipment which uses various R22 and R502 it is filled with 
various objective as substitution, R125 approximately 50 - 85 
weight %, R134a issomething whose 3 -component system 
where approximately 15-50 weight %, R600a or the R600 
consist of approximately 0-10 weight % are desirable. 

[0120] 

[Table 2] 





R502 


(R134a/600(95/5))/R125 


4UMft(wt96) 


100 


25/75 


30/70 


35/65 


40/60 


MftA(R502Jt) 


1.00 


0.88 


0.86 


0.85 


0.83 


jaHiMfc(R502Jt) 


1.00 


0.92 


0.94 


0,95 


0.96 




2.09 


2.10 


2.03 


1.96 


1.89 




0.57 


0.52 


0.50 


0.48 


0.46 


p±aiiajt( < t) 


59.4 


55.0 


55.1 


55.2 


55.3 




0.02 


2.20 


2.48 


2.69 


2.63 




0.00 


2.09 


2.29 


2.41 


2.48 



[0121] 

m 5 icfcivc, ii ittm&mt&itTkmfitm 

(c)-Cfc*R134a*§tALfca^jS^«ES«, 12 



[0121] 

You explain concerning 3 component mixed coolant packing 
method which become (embodiment 4 ) this invention , 
making useof Working Example of Figure 5 . 

In Figure 5 , as for 1 1 as for high boiling point coolant 
container , 12 which encloses R134a which is a 
incombustibility fluorinated hydrocarbon coolant (c ) as for 
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fti£(a), »fcSfc**}frJI(a)fc*;**fcr** 

»«ia^4iB*»ja"r*Rr*i4tfMb**»«(b) 

R32/R600a ;H£frJg(D&3Mai;I£)fr 
SIM. 14 f*A3MSiB*)*fttfilti-SSS-efe 
y, ^l«8ft!lliH 13 l=lift*A)Ht8 



©fc*>©#ai*,*»*«p i6 $to-o<7) 
Et^i 17 i=»«$*i-&. 

[0122] 

ccTMf&+w;M£M20 14, Sii2K ra* 

#*©»y«* 24, 25, ««E«tttt 

L, 21 cDrtSPfcfi, ttSftlt® R22 £, 
S£?*^7^^U'<>-b*>/ , 6^l4Ctib(7);1^ 

4fcra*# 22 14, ^isw^^m^ 

)fr»fl5ffl©**fT5«ll<J!>«£l::l**»T?& 

cartas sitttc 15 its *a*^;uas« 

20 09K«« 25 £E&tt 21 «ft A 

E^-fx^itfc^aaAP 26 fccfct^stiaiB 

* 27, ^S«fe«P 16 £ftftffllc*,*fflLT, 



ZO^lZLX. fi£*Jfr«© R22 BtM*l/ 

>JBicais-r«»a>&^ft#^wcft* R32/ 

R134a/R600a £t<DT*fc6o 



[0123] 

*K©tt<tt9ft3ct*<-e*, ^«SM 



metering device , 13 for high boiling point coolant fluorinated 
hydrocaibon coolant (a ), the fluorinated hydrocarbon coolant 
(a ) with as for azeotrope-like mixed coolant container , 14 of 
R32/R600amixed coolant which consists of the combustible 
hydrocarbon coolant (b ) which forms azeotropic boiling or 
azeotrope-like mixture with metering device for the 
azeotrope-like mixed coolant , in azeotrope-like mixed 
coolant container 13 low boiling point azeotrope-like mixed 
coolant is enclosed from high boiling point coolant container 
11. 

In addition these and valve for pulling a vacuum equipment 
15 and opening and closing operation areconnected to pipe 
system 17 of one which has coolant mouth 16. 

[0122] 

compressor 21, four-way valve 22, condenser 23, capillary 
tube and expansion valve or other constrictor 24, evaporator 
25, etc pipe connection it does refrigeration cycle equipment 
20, here, until recently R22 and mineral oil and alkylbenzene 
oil of coolant or these mixed oil are enclosed in inside of 
compressor 21. 

Furthermore four-way valve 22 in case of equipment which 
does only refrigerator , refrigerator or other mere cooling 
action is unnecessary. 

At time of this combining evaporator 25 of refrigeration cycle 
equipment 20 and the coolant inlet port 26 and connected pipe 
27, coolant mouth 16 which are provided in between or other 
low pressure line of compressor 21 intake port to also 
exhaust , until recently R22 of coolant exhaust it does pulling 
a vacuum equipment 15, with pulling a vacuum . 

Next 3 component mixed coolant , while from coolant inlet 
port 26, from high boiling point coolant container 1 1 low 
boiling point in orderof azeotrope-like mixed coolant , 
weighing doing from from high boiling point coolant , 
azeotrope-like mixed coolant vessel 13, predetermined 
coolant amount aresomething which is filled in refrigeration 
cycle equipment 20. 

this requiring, it is something which you exchange to 
R32/R134a/R600a which is a replacement coolant which does 
not have influence which untilrecently causes R22 of coolant , 
to stratosphere ozone layer . 

[0123] 

Therefore, high boiling point coolant which weighing is done 
being filled from the high boiling point coolant container 1 1, 
as for hydrocarbon coolant of strong combustible which 
afterwards, as for azeotrope-like mixed coolant which is filled 
from azeotrope-like mixed coolant container 13, as for boiling 
point and the dew point temperature being same for most part, 
because also gas phase composition and the liquid phase 
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[0124] 

m. 20 rt«)E*i***<±#-r*ci:ft<,« 
ft<b***«(b)tfl>*»«s**jii**a-c 

t-54i©-c*y, ftair>M*;u3£« 20 £S$eL 
;jMW;u^e 20 0ffiE7*>a>E*jW£T 



^*tt*ib«<b****i(c)3&««*jai» 

[0125] 

ftftBI 5 ©SffittlCfclvCli* XSSI^KS 1 
5 lCcfc*JlS3ltft*. 11 T^b 

©Kj*&$»fttttt-stt** 

#s 13 frbo&fmfcttmiimm.ft* 

<omiz % ^aiM^/usa: 20 ©mmics; 

UT. ^1;1AP 26 £©&g£IEE 27 

M ik it^^;^ffltt*gg 12. A9H*a 

4, JCSSI^nis. JfrME?fe«P 16 A<-o©E 
17 lctt«*Kfc 3 ^a«»«K%«s 



[0126] 

CWcfcdlcLT. aibftfc*X*fS(a), 3Mbft 
<b**^«(a)tA»*fcf4ft»«a^»*» 
J*** M1tftfc**JfrJ«(b), fc cfctf±lfift 
fc«ft**)fr»(a)JSin©^*tt*ftftft* 

*^»(o*^<j:«***a^^«*ssa**L 

fc*a*^^/USt«I*. R22.R50 

2.R12 *©AaU-7>tt«ttAd<M»K 



composition for most part are same, as though it is a single 
coolant , it canhandle, in azeotrope-like mixed coolant is 
included, Regardless of liquid fullness and gas filling , there 
are not times whenit is filled mainly in comparison with 
desired composition in refrigeration cycle equipment 20, the 
desired 3component composition suitable amount it becomes 
possible to be filled. 

[0124] 

At time of this , In order to be filled first from 
incombustibility fluorinated hydrocarbon coolant (c ) which is 
a high boiling point coolant , as for pressure inside 
refrigeration cycle equipment 20 fluorinated hydrocarbon 
coolant which is a low boiling point coolant without 
risinglargely, (a ) with combustible hydrocarbon coolant (b ) 
with azeotrope-like mixed coolant being something which 
itcan be filled, while driving refrigeration cycle equipment 20, 
when azeotrope-like mixed coolant it is filled,because 
pressure of low pressure line of refrigeration cycle equipment 
20 decreases, Furthermore it is something which it can be 
filled easily. 

Here, fluorinated hydrocarbon coolant (a ) with combustible 
hydrocarbon coolant (b ) with azeotrope-like mixed coolant 
being high boiling point coolant ,fact that incombustibility 
fluorinated hydrocarbon coolant (c ) may be low boiling point 
coolant is of course thing. 

[0125] 

Furthermore regarding Working Example of Figure 5 , it 
connected theconnected pipe 27 of coolant inlet port 26 to 
order of pulling a vacuum job, high boiling point coolant 
fullness weighing job from high boiling point coolant 
container 1 1 and azeotrope-like mixed coolant fullness 
weighing job from azeotrope-like mixed coolant canister 
13, with pulling a vacuum equipment 15 in installation site of 
refrigeration cycle equipment 20, changed and and it 
explainedas work of doing, but Be possible thing is of course 
thing as 3 component mixed coolant filling equipment where 
metering device 14, pulling a vacuum equipment 15, coolant 
mouth 16 for metering device 12, azeotrope-like mixed 
coolant vessel 13, azeotrope-like mixed coolant of high 
boiling point coolant container 11, high boiling point coolant 
is connected to pipe system 17 of one . 

[0126] 

this requiring, fluorinated hydrocarbon coolant (a ), 
fluorinated hydrocarbon coolant (a ) with combustible 
hydrocarbon coolant whichforms azeotropic boiling or 
azeotrope-like mixture (b ), and nonazeotropic mixed coolant 
which consists of the incombustibility fluorinated 
hydrocarbon coolant (c ) other than above-mentioned 
fluorinated hydrocarbon coolant (a ) refrigeration cycle 
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[0127] 

±i2©it]!i£0jicfcu-r;i;i\ n%&i%mtLTte 

Rl34a, &M&)%mtLXlt# : Bmm-£;lfcm£ 
LX R32/R600a S£ft*££ffll^Tt&0J!L.f::tf, 

R22 R502 (Dft#<tLTI*, R32/R60 
0 t R134a, R143a/R600a <i: R134a, R134a/R600 
a i: R125, R134a/R600 <t R125, R152a/R600a £ 
R125, R152a/R600 <b R125, R12 ©ft#<tLT 
li, R152a/R600a <!: R134a % R152a/R600 <b R134 
a, 3 «Mrffll^T*«fcl». 



[0128] 

[#§1802^] 

fc**fta(a)£#**fcl**j*«S£*£» 
Jfc1^«M4ft<b**ftJ*(b)£<Da*)fr8U 

»<bftfc**jfr»(c)©*«te»te0Mb** 

MG(a), RT«tttfMb7K**JKb)fccfei;T«tt» 
<b0Hb**#^c)frS>fc*g£)fr»f£)fr»ES 
«i=A*-r**a. fc£tf> *Mb£Hb*3li)*JK 

(a). aibft1b**&K(a)&ft$$;rd;£&dM$ 
a^«B*»«"T* RTJBttftft7K*)*«(b), fc 
J:l/±ffi»fcffift7k*^«E(a)J5l*KD^«81t» 
fcSHb**#»(c)©*«1l8fl;ftfl;;!lc3ll}ft 

»fr&&*a*****^j|ifc**iM*;u 
sn*a>sa^*y,cE*^a(D r22,rso2, 
R12 *©B6aH*i/>*aii*3&<fc*»«ti: 

$&a. »a*, a— x73>*©-t*i-f *i 
saRT«tt©fi<b**jfr«*^#-r**3wss 



equipment which isfilled being simple in replacement coolant 
which does not have influencewhich coolant which until 
recently has R22, R502, R12or other stratosphere ozone 
destroying ability of coolant causesto stratosphere ozone layer 
to be exchanged with safe method , exchange of mineral oil 
and alkylbenzene oil and, It is something where setting or 
other modification of vapor pressure of the high voltage 
switch and various safety device which are installed in setting 
and additional of capillary tube and expansion valve or other 
constrictor becomes unnecessary. 

[0127] 

Regarding above-mentioned Working Example , as high 
boiling point coolant as R134a, low boiling point coolant as 
the azeotrope-like mixed coolant you explained making use of 
R32/R600amixed coolant , but it is not necessaryalways to 
adhere to combination of these 3 component . 

As substitution of for example R22 and R502, making use of 
3 component mixed coolant which consist of R152a/R600a 
and R134a, R152a/R600 and R134a, etc assubstitution of 
R32/R600 and R134a, R143a/R600a and R134a, 
R134a/R600a and R125, R134a/R600 and R125, 
R152a/R600a and R125, R152a/R600 and R125, R12, it is 
good. 

[0128] 

[Effects of the Invention ] 

Way it is clear from explanation above, as for this invention, 
fluorinated hydrocarbon coolant which is mixed beforehand 
(a ) with, fluorinated hydrocaibon coolant (a ) with 
combustible hydrocaibon coolant whichforms azeotropic 
boiling or azeotrope-like mixture (b ) with without mixing 
incombustibility fluorinated hydrocaibon coolant of the 
incombustibility fluorinated hydrocaibon coolant (c ) other 
than mixed coolant , and above-mentioned fluorinated 
hydrocaibon coolant (a )beforehand, fluorinated hydrocaibon 
coolant (a ), combustible hydrocarbon coolant (b ) and mixed 
coolant which consists of incombustibility fluorinated 
hydrocarbon coolant (c ) methodof being filled in coolant 
container . And, fluorinated hydrocaibon coolant (a ), 
fluorinated hydrocaibon coolant (a ) with combustible 
hydrocaibon coolant which forms azeotropic boiling or 
azeotrope-like mixture (b ), and mixed coolant which consists 
of incombustibility fluorinated hydrocaibon coolant of the 
incombustibility fluorinated hydrocaibon coolant (c ) other 
than above-mentioned fluorinated hydrocaibon coolant (a ) 
with refrigeration cycle equipment or other equipment 
whichis filled, air conditioner , refrigerator , refrigerator , car 
air conditioner or other respective use temperature and 
cooling and freezing capacity which use the coolant and 
mineral oil and alkylbenzene oil which until recently is R22, 
R502, R12or other stratosphere ozone destroying ability of 
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[0E©ff»mfciftE] 
[EH 

R32/R134a/R600a ;1£fti£©=S©;l£$|l:: 
[02] 

R32/R134a/R600 jl^ftJI© =«©S£*I::J: 

HE 
[03] 

R125/R134a/R600 ;I£;£Sg©Hfl ifellC 

J&HBI 
[04] 

R125/R134a/R600a ;I£#Jg©=ifi©;g£$| 

ftg$0 
[05] 

©189113 

[^©KW] 

11 

12 

13 



coolant in different various existing refrigeration cycle 
equipment , incombustibility fluorinated hydrocarbon coolant 
by fact that fullness ratio of azeotrope-like mixed coolant 
which contains hydrocarbon coolant of strong combustible is 
set to ratio of option , beingsimple in replacement coolant 
which does not have influence which is causedto stratosphere 
ozone layer without modifying high voltage switch and 
setting etc of the vapor pressure of various safety device 
which are installed in setting and additional of capillary tube 
and expansion valve or other constrictor , being something 
which you can exchange with safe method , mixed coolant 
which contains hydrocarbon coolant of strong combustible it 
regards the method which is filled, when exchanging or repair 
and leak to the refrigeration cycle equipment with fullness or 
other field from service can it can utilize not only,can be 
utilized with fullness or other field to coolant container with 
coolant maker . 

[Brief Explanation of the Drawing (s )] 
[Figure 1 ] 

With mixture of three kinds of R32/R134a/R600amixed 
coolant configuration triangle co-ordinate figure of 
equilibrium state of mixed coolant which is done 

[Figure 2 ] 

With mixture of three kinds of R32/R134a/R600mixed 
coolant configuration triangle co-ordinate figure of 
equilibrium state of mixed coolant which is done 

[Figure 3] 

With mixture of three kinds of R125/R134a/R600mixed 
coolant configuration triangle co-ordinate figure of 
equilibrium state of mixed coolant which is done 

[Figure 4 ] 

With mixture of three kinds of R125/R134a/R600amixed 
coolant configuration triangle co-ordinate figure of 
equilibrium state of mixed coolant which is done 

[Figure 5] 

3 component mixed coolant which become this invention 
explanatory diagram of method which is filled 

[Explanation of Symbols in Drawings ] 

11 

high boiling point coolant container 
12 

metering device for high boiling point coolant 
13 
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1L 

R22 o 5o°c ffisa>si^¥«ria i mfflaam 
m 

IV 

R22 (D 50°C ffisastitimfiit 1 (DtSftSffl 

® 

20 
2L 

R22 0 o'C ffiMTOft&TONft l ©teaSSffifg 

2V 

R22 O 0"C ffia<Da»¥«* 1 0>fifD&4llt 
3L 

R22 (D-5o°c ffingaftappffiig i <r>mfim 

& 

3V 

R22 <D-50°C tgaOftj«¥«f«S! 1 (DttftjMl 
(ft 

Drawings 
[01] 
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azeotrope-like mixed coolant vessel 
14 

metering device for azeotrope-like mixed coolant 
15 

pulling a vacuum equipment 
16 

coolant mouth 
17 

pipe system 

1 L 

R22 50 * saturated solution phase boundary of suitable air 
liquid equilibrium boundary 1 

IV 

R22 50 * saturated gas phase boundary of suitable air liquid 
equilibrium boundary 1 

20 

refrigeration cycle equipment 
2L 

R22 0 * saturated solution phase boundary of suitable air 
liquid equilibrium boundary 1 

2 V 

R22 0 * saturated gas phase boundary of suitable air liquid 
equilibrium boundary 1 

3L 

R22 - 50 * saturated solution phase boundary of suitable air 
liquid equilibrium boundary 1 

3 V 

R22 - 50 * saturated gas phase boundary of suitable air liquid 
equilibrium boundary 1 



[Figure 1 ] 
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R134a/R600 (95/5%) 

[04] [Figure 4] 



Page 42 Paterra® InstantMT® Machine Translation (U.S. Pat Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP2002228307A 2002-8-14 



R125 




R134a/R600a<80/2GK) 



[S5] [Figure 5] 
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1 5 *£3!^3£9 
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20 JMK-a-^Ji/^a 



17 
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